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Publisher's Letter 


Australia should build 
nuclear power stations 


Australian cities are facing power shortages 
and we need to build new power stations to keep 
up with the demand. The New South Wales state 
government has just announced the intention to 
build two new gas-fired power stations (300MW 
& 400MW) and that is a good move, especially 
as they have not opted for coal-fired stations. 
We have been against the building of new coal- 
fired stations in Australian for quite a few years 
now. But the new gas-fired stations are mainly 
intended for meeting peak loads, not base load. Ultimately, New South Wales 
and other states are going to need more base load power stations. And in the 
past, the only option has been coal-fired. Renewable power such as hydro, 
wind and solar can only take us so far, since they can only make a relatively 
small contribution (say 2096 maximum) to the overall energy mix. 


But coal-fired stations are no longer an attractive option. For a start, 
Australia is already being pilloried for its large carbon dioxide emissions 
and more coal-fired stations will only make that worse. Second, open-cut 
coal mines are an enormous blight on the landscape — hundreds of square 
kilometres of open-cut scar has to be seen to be believed — and extremely 
costly to restore and re-vegetate. And you can forget these weird schemes 
for underground carbon dioxide sequestration — that just ain't gonna happen 
in spite of there being at least one small installation overseas. 


So that leaves nuclear power. And why not? There is no pollution in 
normal operation (apart from the huge amounts of waste heat produced, as 
with any thermal power station). Nor is there any huge mining scar — we 
already have several uranium mines which could easily satisfy Australia's 
demand. And we will eventually be storing long-term nuclear waste in the 
Northern Territory, following recent enabling legislation. So why not take 
the next logical step and build some nuclear power stations? 


The first one could be sited next to the proposed Sydney water desalina- 
tion plant at Kurnell. This will need a great deal of power and it just makes 
a lot of sense to build the power station next to it, just as Perth's desalination 
plant will be built next to the existing Kwinana power station. To make it 
worthwhile, the proposed nuclear power station should not just meet the 
demands of the desalination plant when it is operating but also make a 
reasonable contribution to Sydney's base load. In fact, if possible, it would 
make sense to power the desalination plant only at night and provide base 
power during the day. That probably means a rating of at least one Gigawatt 
but perhaps it should be substantially bigger, so older inefficient coal-fired 
stations can be taken off line. 


Sure, there will initially be a huge outcry from those people who are 
paranoid about nuclear power but tens of millions of people in the UK, 
Europe, Japan and the USA have managed to live happily near nuclear 
power stations for decades so why should we be any different? But has any 
Australian government got the gumption to do it? 


Leo Simpson 
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Innovative 


12v Mini PC 


This mini barebones PC is based on the 
VIA Eden 800Mhz processor and mother- 
board. It can operate on 12v or 240v 
making it ideal for use in boats or cars. 
Cat 1167-7 $750 


Front Access Bay 


Never reach behind your PG again! 
This 5.25 bay has USB 2.0 ports, Firewire, 
Power out, Audio In/Out and a 6 in 1 
memory card reader, 

Cat 6765-7 $129 


RAID Server 


à Great for servers this 
A RAID device takes 
two IDE drives 
and mirrors them. 
ff one drive fails 
^ it will work from 
the other until the faulty one is replaced 
and then rebuild "on the fly" to minimize 
downtime. 
Cat 2874-7 $569 


Wireless VGA Receiver 


Using an existing wireless network and 
the software provided, the user can 
duplicate and transmit 
their display 
to a projector 
or plasma 
Screen etc. 
Perfect for schools, 
boardrooms, lecture theatres etc. 
Cat 3582-7 $679 


Unique 


S 


Serial Modem 
A dual band GSM & 


Serial Card 


Interesting * Hard to find products 


What’s New? 


USB DVR Surveillance System 
4 Camera Inputs 


Add two R8232 ports to 
any system with low 
voltage 32 or 64bit PCI 
slots. 

Cat 2870-7 $149 


GPRS modem that is 
capable of transmiiting 
data, short messages 
(SMS) & fax messages. 
Cat 10175-7 $579 


Ideal for home/office/shop security, users can setup their own security 
system with easy installation. It is the cost-effective solution to replace 


VCR tape recorders. 
Cat 3575-7 $179 


Cordless 


USB to IDE Adapter with Power ОТ, 


Easily connect апу IDE drives to your PC using a high-speed USB 2.0 e 
port. An external power adapter is included to power drives if necessary. р 


Реп Моизе 


Ideal for use in 
confined areas 

where a normal 

mouse cannot 

be used. Also 

ideal for use 

with a notebook/laptop. 
Cat 9287-7 $107 


HOT 


PRICE 


VGA 


Split VGÀ and extend the 


second output to a max- 
imum of 80m. 
Cat 3070-7 $199 


TIONEM 
E 
PDA Keyboard 
Adapter 
Use a full size keyboard 
on your PDA & your PC. 
Simply flick a switch & 
this Ir adapter changes 


between the two. 
Cat 9229-7 $69 


FireWire 
800 Card 


both FireWire A and the 


new B with speeds up to 


800Mbps. 
Cat 2997-7 $99 


Cat 6857-7 $39 


DVI Booster/Extender 


Eliminate the video degradation that occurs beyond 7.5m of DVI cable. 
The DVI Booster requires no extra power supply, additional wiring or 
sender and receiver system. Supports resolutions up to 1080p or 
1920x1920 up to 30mtrs in distance. 


Cat 3587-7 $369 


12v ATX Power Supply 


Powers a standard ATX PC from a 12v source. Perfect for putting 


a PC in cars or boats etc. 


LCD Monitor Arm 


Holds up to a 17" LCD 
screen. Uses standard VESA 


mounts and can be mounted 


on a wall or desk, 
Cat 4566-7 $79 


* Normally delivered next day • 
Not sure what product 
you require? 


Cat 8551-7 $289 


Firewire 
Hub/Repeater 


Have all your firewire devices 
plugged in at once with this 
6 port hub. 

Cat 2847-7 $74 


RS232 to RS485 


Convert RS232 to RS485. 
Runs up to 1200m and works 
in half or full duplex. 

Cat IC485S-7 $129 
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Call us for friendly advice! 


PCMCIA IDE 
ask@mgram.com.au 


Adapter 


USB to Parallel 


Allows the user to plug 
an older parallel printer 


EPROM Programmer 


1800 625 777 


Receipt Printer 
A dot-matrix receipt printer. 
Fasy maintenance and low 


Easily read your old full size 
ATA flash memory with this 
front access IDE adapter. Hot 


This programmer connects to the LPT 
port and has a 32 pin ZIF socket. It will 
program from 16k to BM. 

Cat 3159-7 $470 


Controller 


Suited for security 
applications this 
RFID controller 
features secure access 
via RFID tag or PIN code or both. Can be 
attached to a PC for access logging. 

Cat 1008143-7 $549 
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W''icroGra 


into a USB port. 
Cat 2729-7 $46 


Serial 
to Ethernet 


Easily web enable your 
serial devices, Available 
in 1, 2, 4 & 8 port models. 

Cat 15141-7 (1 port) 
$259 


www.mgram.com.au 


Data Collector 
This tiny portable bar- 


code scanner can store 


up to 1000 barcodes! 
Cat 9286-7 $399 


Cordless 
Skype Phone 


This cordless phone works 


with Skype and can be used 


as a standard phone. 
Cat 10172-7 $199 


Dealer 


inquiries } ask@mgram.com.au 
welcome 


swap compatible. 
Cat 6668-7 $99 


running costs make it ideal. 
Cat 5849-7 $499 


Internet Security 


Router with [Vey a 
VPN Server (29183 


Provide secure connections to 
your traveling salesmen or 
wireless users with up to 100 
VPN tunnels, 
Cat10164-7 $669 


Serial over 
Bluetooth 


This unique unit will allow a 
serial connection to become 
wireless using Blue Tooth. 
Cat 11920-7 $459 


1800 625 777 


www.mgram.com.au 


All prices subject to change without notice. For current pricing visit our website, Pictures are indicative only. 
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MAILBAG 


Vale Ray Kelly 

I am sure that the Vintage Radio 
article on "Ray Kelly and the HRSA” 
published in the December 2005 issue 
of SILICON CHIP will have been of much 
interest to many of your readers. Sadly, 
Ray Kelly passed away on Saturday 
November 19th, 2005, some 23 years 
after he set up the HRSA. 

He will be greatly missed by the 
many members that he so willingly 
assisted over those years. 

Warwick Woods, President, 

Historical Radio Society of Aust. 


BPL will be 
carefully regulated 

It was with some concern that I read 
your editorial on BPL in the November 
2005 issue of SILICON CHIP. BPL has 
evolved over recent years and in its 
current format it operates in the USA, 
Europe and Asia within regulated 
standards. The Australian regulator, 
ACMA, will ensure that the same 
standards apply to any deployment 
of this or any other technology in our 
country. Otherwise they will simply 
refuse to license it. 

Also, it is no longer utilities alone 
that are involved in BPL. The largest 
investors in BPL are Google and IBM 
and Intel has recently taken a leader- 
ship role in this technology as well. 

In addition, I take exception to your 
claims that the IT organisations, the 
utilities and the regulators have not 
thought through the issues that you 
outline in your editorial or that these 
utilities would be able, in some way or 
other, to influence our highly-regarded 
regulators in Australia and elsewhere. 
These regulators are independent and 
are quite capable of making their own 
decisions on these matters. 

Iam concerned that the tone of your 
article could generate unnecessary 
anxiety in the marketplace. There are 
no plans anywhere in the world that 
would see nationwide BPL deploy- 
ment. At best, BPL might take 1096 of 
overall broadband penetration. Its key 
markets would be in regional deploy- 
ment and on the edges of cities, where 
fixed telecommunications networks 
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are less economically viable. 

Furthermore, it is quite possible 
that BPL is an interim technology, 
bridging the gap between the current 
inadequate copper-based networks 
(which are often unable to deliver 
true broadband services, especially in 
regional areas) and the Fibre-to-the- 
Home networks of the future. 

Nevertheless, there will always be 
areas in Australia where Fibre-to-the- 
Home will not be feasible and both 
wireless technologies and BPL will 
have a longer-term role to play in these 
markets. 

Is BPL the final broadband solution? 
Certainly not but it is an excellent 
technology which at the very least 
should be considered for delivery 
of broadband to areas that otherwise 
would be under-serviced or not serv- 
iced at all. 

I have organised three BPL Summits 
and I invited the radio amateurs to 
attend these discussions. In addition, 
upon my advice, they have also been 
invited to the various industry dem- 
onstrations, seminars and trials. 

I had hoped the amateurs would 
take up the invitation to work with 
the industry to find solutions. Unfor- 
tunately, despite several appeals from 
me, they have declined to do so and 
their objective continues to be a total 
shutdown of BPL in Australia. 

My argument is that even if BPL 
were to achieve a 10% penetration, 
it would take several years to reach 
that level, during which time there 
would be ongoing opportunities for 
fine tuning, reviews and other chances 
to get it right. Whatever happens, the 
possible (still not certain) interference 
to radio amateurs would always be 
limited, while the benefits to regional 
BPL broadband users would be enor- 
mous. For example, perhaps 1000 
amateurs would be affected, while 
possibly 500,000 regional users would 
benefit. 

I have great faith in our regulators 
to make sure that the appropriate 
decisions will be made regarding this 
technology, decisions which will be 
in the best interests of our country 


and which will take into account 
both amateur radio and the regional 
broadband users. 

Paul Budde, 

www.budde.com.au 
Paul Budde is an independent telecom- 
munications analyst and commenta- 
tor. He is working with the utilities 
and the telecoms industry to develop 
better infrastructure-based broadband 
competition in Australia. 


Old computers & printers 
great for components 

I like. the idea of your "Recycle 
It" column. At the end of last year, I 
collected a pile of old (386/486) com- 
puters and old printers from our local 
high-school. Many of the computers 
were completely unsalvageable and I 
had no real use for the printers apart 
from a little laser printer that works 
like a charm. it took me several weeks 
but after wrecking the machines I 
now have an enormous supply of 
components. 

Components were lifted from the 
motherboards using a heat gun. The 
printers and a range of 5.25-inch 
floppy drives yielded a collection of 
stepper motors, gears and wheels. 
The old AT style keyboards supplied 
hundreds of little switches, some of 
which I have used by mounting them 
ona custom PG board and fitting them 
back into a shortened keyboard case. 
The keys were spray-painted and 
re-labeled. Using a PIC chip and the 
original coiled cord, I can connect 
these custom keypads to any circuit 
that can accept a serial signal. 

At the moment, that means small 
robots which are driven using the 
stepper motors I harvested from the 
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printers. I also have a huge assortment 
of connectors, piezo and dynamic 
speakers and ribbon cables which are 
used on the robots, and logic circuits, 
most of which of have tested OK. This 
is not to mention the dozens of LEDs 
from the computers and printers, as 
well as PC-board headers that also 
come in handy. Perhaps you could do 
an article on what you can get from old 
(older is better) PCs. 

Tim Polmear, 

Moora, WA. 
Comment: we featured an article on 
this subject some years ago. As you 
have found, it is still very worthwhile 
doing. 


Concerns about 
bilge sniffer 

I have some comments regarding 
the Bilge Sniffer in the September 
2005 issue. It is indicated in the arti- 
cle that the device is intended to be 
used in an area which may contain a 
flammable vapour (I accept that using 
this device might of course prevent a 
larger problem), however the device 
has no protection technique employed 
to itself (or the fans which you are 
proposing to attach to it) to prevent it 
being a source of ignition. 

Such devices would normally have 
to be certified by a test house (LOSC/ 
Test Safe in NSW, for example), to 
some sort of standard. 

I would be inclined to at least con- 
sult and design the device around 
those standards even though it might 
not be tested to those standards. (I 
am talking about AS2380.1 through 
to AS2380.7). 

At the very least, I would be inclined 
to have the hydrocarbon sensor located 
on a cable in the said potentially flam- 
mable atmosphere and have the moni-- 
tor and its heat-generating voltage 
regulator and a relay in a known safe 
area. There are some other items that 
could be attended to, like making sure 
the hydrocarbon sensor is protected 
from excess voltage and current. 

One really important thing to con- 
sider are the fans. Fans are a good 
source of ignition; they generate 
static energy and they have brushes, 
both of which are excellent sources 
of ignition. 

It is not acceptable to push air into 
a cavity either, as this can disperse 
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gas/vapour into other areas, and 
not just back outside. See also As- 
NZS3000:2000, page 212. 

Alex Scott, 

via email. 
Comment: your points are valid but 
it must be said that the best source of 
ignition in a boat's bilge is the engine 
itself. Without some sort of vapour 
alarm, it is a potential accident wait- 
ing to happen. 


How to re-transmit 
a television signal 

I would like to comment on your 
reply to the email from R. Е. in the “Ask 
SILICON CHIP" pages of the Novem- 
ber 2005 issue. The email requested 
information on how to re-transmit a 
television signal into a valley in which 
a clear signal cannot be received. 

One thing you forgotto mention was 
that the transmitting antenna at the top 
of the hill should be in the opposite 
polarity to the receiving antenna at 
the top of the hill; eg, if the receiving 
antenna is horizontally polarised, the 
transmitting antenna should be verti- 
cally polarised. This is to prevent in- 
terference between the two antennas, 
and also between the original signal 
and the receiving antenna at the bot- 
tom of the hill. 

Iexperimented some years ago when 
the new UHF translators were being 
installed on the NSW Central Coast. 
While receiving vertical and horizon- 
tally polarised signals with a Wissi EE 
06 antenna and a field strength meter, 
it appears that for a horizontally polar- 
ised signal, there is a 2596 attenuation 
between horizontal and 45 degrees and 
thence a 7596 attenuation between 45 
degrees and vertical. 

The reverse is true for a vertically 
polarised signal. If memory serves me 
correctly, the rejection ratio between 
horizontal and vertical polarisation is 
in the order of 30dB. 

Brad Sheargold, 

Collaroy, NSW. 


Active TV 
re-transmission system 

Regarding re-transmitting TV sig- 
nals (page 106, November 2005 issue), 
I have seen it done on UHF and with 
the antennas separated by at least 
200-300 metres out of line-of-site to 
avoid positive feedback. I must stress 


Atmel's AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT hoard design 


The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1" spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load a D81305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED's www site for a datasheet. 


AVR573 Single Board Computer 


This board uses the AVR570 module and 
adds 20 An Dig. inputs, 12 FET outputs, LCD/ 
Kbd, 2xRS232, 1xRHS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and software. 


Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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Mailbag: continued 


the area has only a few houses - none 
on the “ridge line” - and interference 
to adjacent properties and services is 
(and must be) nil. 

It is an active system, using a UHF- 
only masthead amplifier (GME is 
good) of 34dB gain at the four-element 
phased-array receive antenna with an 
in-line amplifier of 34dB gain at the 
re-transmit end. 

The re-transmit aerial is a Yagi, with 
about 102 elements for maximum di- 
rectivity and set so its polarisation is 
the opposite of the receive aerial. 

A solar panel can be used so the 
system runs off 12V and be sure to 
get the injection point on the correct 
side of the in-line amp so it powers 
both amplifiers. Quad-shield low- 
loss cable helps. The reception at 400 
metres from the re-transmit aerial is 
not perfect but is definitely watchable 
and could probably be honed for better 
performance. 

If someone has acheap channel-spe- 
cific translator solution I'd also love 
to hear about it. They seem to cost in 
the thousands per channel. I'm sure it 
shouldn't cost that much to guarantee 
frequency stability and a low level of 
emissions, etc. 

(Name and address withheld 

at writer's request). 


Long TV feedlines 

A letter in the November issue 
asked about re-transmitting UHF/VHF 
signals to a house in a valley. Sugges- 
tions offered included two antennas 
and a masthead amplifier. There are 
other solutions. 

Many years ago I saw a similar situa- 
tion which had been resolved with one 
antenna at the top ofa hill and over 500 
metres of telephone line down to the 
house. I was assured by a local, who 
was a very competent radio engineer, 
that it worked extremely well. 

The 6002 pair (two copper wires 
about 150mm apart with a minimum 
of insulators and supports) was very 
low loss and in an electrically quiet 
location, absorbed little, if any, noise. 
I have also seen the technique used 
in a remote area where TV reception 
was reliable and noise-free in one spot 
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and no signal whatever just 100 metres 
away (where the homestead was, of 
course!). Open wire feedline resolved 
this situation also. 

At UHF, this solution may become 
rather lossy, however "open wire co- 
axial" feedline (I cannot remember the 
name of this) may be considered. The 
feedcones for this are a bit large for 
VHF but quite practical at UHF. 

Geoff Syme, 

via email. 


Restoration of 
Ferrograph tape recorders 

Owners of the old 1970s classic 
Ferrograph tape recorders have mostly 
discovered that all the rubber rollers 
and pinch wheels have turned into a 
gooey mess. Mine went this way re- 
cently and I have had the good fortune 
to locate a company in Tasmania that 
can recondition such parts using more 
durable materials. 

The results are excellent and as most 
Ferrograph owners would probably 
read SILICON CHIP, I thought I would 
pass this information on. The company 
is Tasroll Engineering Pty Ltd, 373 
Brightwater Road, Howden, Tas 7054. 
Phone (03) 6267 2585. 

Graham Lil, 

via email. 


CO sensor and 
air-circulation modes 

A couple of items in the December 
2005 issue attracted my attention. 
The letter in Mailbag from Graham 
Goeby concerning "fresh and recir- 
culate modes" in vehicle ventilation 
systems is quite correct in saying that 
the control electronics in modern cars 
will override recirculate mode to al- 
low fresh air into the cabin, as this 
prevents the buildup of harmful gases. 
However, what about the large number 
of vehicles that do not have electronic 
control of the fresh/recirc system? 

My car has air-conditioning but the 
fresh/recirc system is manual. Now 
the actuator is electrical over vacuum 
and the vacuum is supplied via engine 
manifold vacuum and a small vacuum 
accumulator which is located inside 
the left front wheel arch hidden behind 
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the inner arch trim. This ensures very 
little loss of vacuum when the throttle 
is opened and the manifold vacuum 
is lost. 

When I hit the recirc/fresh switch, 
a small electric motor operates the 
diverter flap and changes the fan air 
intake from either fresh to recirc or visa 
versa. This motor is also limited by two 
microswitches which are actuated by 
a single cam running off the shaft the 
flap pivots on. 

Using the CO detector to activate the 
recirc flap is a very good idea. How- 
ever, having the air system running on 
recirc when a high concentration of 
CO is detected is not such a good idea. 
Surely, running on fresh air would be 
better then running on recirc air and 
keeping the carbon monoxide inside 
the vehicle. 

Although, if you were stuck in a 
traffic jam with the high concentra- 
tions of noxious gases present in these 
situations, having the air system on 
recirc would seem like a good idea 
but to be honest, it would only take a 
small breeze to cut the concentration 
of gases down dramatically. 

In my opinion, using the air sys- 
tem on fresh during times of high CO 
concentrations is vastly better then 
recirculating the cabin air and only 
adding to the gases contained within 
the cabin. 

High CO concentrations in the cabin 
when you are not stuck in traffic is 
a sign of a defective exhaust system 
and this needs to be addressed and 
repaired as quickly as possible, if not 
for the health of the driver, then for 
the health of the passengers. In the 
case of small children, even a moder- 
ate concentration of carbon monoxide 
can have a serious or devastating effect 
on the development of a small child, 
especially a baby! 

Secondly, Russell Verdon’s letter 
about scavenging parts from old scan- 
ners drew my attention as I use an old 
scanner as a light box. Powering up 
the tube within the scanner was very 
simple and virtually every member of 
my family use this light box for one 
thing or another. 

My children use it for tracing, my 
wife uses it for image checking and 
viewing slides and I use it when I am 
tracing circuit tracks on double-sided 
circuit boards, as it allows me to see 
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both sides of the board and both sets of 
tracks at the same time. I can also see 
if all the through-board connections 
are complete and if all the component 
lead connection holes are free of debris 
and blockages. All around, it is a very 
useful piece of gear. 

Dave Sargent, 

Howard, Qld. 

Comment: we take the view that the 
carbon monoxide sensor is very sensi- 
tive and warns the driver that he/she 
is driving into unsafe air. In practice, 
if you can smell traffic fumes while 
driving, you are inevitably exposed 
to carbon monoxide, as well as all the 
other noxious combustion products. 

We think it is preferable to switch 
over to recirculation mode imme- 
diately CO is detected rather than 
to continue to unknowingly breathe 
traffic fumes for quite long periods. In 
fact, many people cannot smell traffic 
fumes at all and so they are always at 
risk. Of course, if carbon monoxide 
from the vehicle’s own exhaust is leak- 
ing into the cabin, then the CO sensor 
will also detect this. 

If you have a headache after a long 
drive in traffic, it is a fair bet that you 
are suffering from carbon monoxide 
poisoning. 


Cruise control is very handy 

I read the lead article on adaptive 
cruise controls in the September issue. 
Cruise controls are very handy — we 
have one on our Volvo. 

I had a discussion with a Bentley 
owner recently who said he would 
never use his as he was concerned he 
could have a medical seizure and not 
have time to brake. He is middle-aged 
and fit but it made me wonder. Maybe 
your staff have a view on this? 

Ian McPherson, 

via email. 

Comment: our view is that cruise con- 
trols work well, except in heavy traffic, 
winding roads and on steep hills. If a 
person is so fearful of having a seizure, 
he should not be driving at all. 


Flash point 
and volatility 

In the Mailbag pages in the 2005 
December issue, the letter on flash 
point and volatility would appear to 
be incorrect. Diesel has a flash point 
above 61.5°C, a vapour pressure of 
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Compact fluoros 
revisited 

I thought the accompanying 
photo may be of some interest. I 
recently opened a dead compact 
fluoro out of interest and got 
quite a surprise. The Active and 
Neutral leads are marked on the 
photo and you can clearly see 
that where they enter the discrete 
diode bridge rectifier; the track 
spacing is barely 1mm! 

Even with a conformal coating, 
this seems to be stretching things 
to the limit! 

Graham Lill, 

via email. 


«0.5kPa and an auto-ignition tempera- 
ture above 250?C. 

Unleaded petrol has a flash point of 
less than -40°C, a vapour pressure of 
35-90(reid)kPa and an auto-ignition 
temperature above 250°C. 

Flash point of a flammable sub- 
stance is the lowest temperature at 
which it gives off sufficient vapor to 
form a flammable mixture with air, 
so that on application of a flame the 
vapours will flash, but will not con- 
tinue to burn, 

I feel that the letter states that diesel 
will flash at a lower temperature than 
petrol which is not the case. If there 
is such a thing as a safer fuel, it would 
have to be diesel. 

A look at the Shell website (www. 
shell.com) will confirm the above 
temperatures. 

Bruce Edgar, 

Rockhampton, Qld. 

Comment: In practice, to quote from 
the Shell website, “Volatility charac- 
teristics vary on a monthly basis to 
provide good cold weather starting in 
winter and to prevent vapour lock in 
summer. Consequently, petrol should 
not be stored for long periods”. 


Talk about 
a generation gap. 


The new Tektronix 
AFG3000 Series signal 
generators vs. 

the competition. 


© 2005 Tektronix. Inc. All rights reserved. Tektronix products 
are covered by U.S. and loreign patents, issued and pending 

TEKTRONIX and the Tektronix logo are registered trademarks 
of Tektronix, Inc. "Tektronix MSRP subject to change without notice 


Starting from around $2600+GST. * Unlike the subtle 
advancements offered in arbitrary/function gener- 
ators of past decades, our powerful and broad line of 
arbitrary/function generators delivers serious 
advantages. The large display confirms your set- 
tings at a glance. Sine waveforms reach as high as 
240 MHz. You get a front-loading USB port, two- 
channel capability, and a remarkably intuitive GUI. 
Visit www.tek.com/generation, gap to see the 
next generation of signal generation. 


The Next Generation. 
http://www.tektronix.com/4130 


Tektronix: 


Enabling Innovation 


NewTek Instruments 


Tektronix Authorized Distributor 
NewTek Instruments Pty Ltd 
Address: 3 Byfield Street, 

North Ryde NSW 2113 

Telephone: (02)9888-0100 

Email: info newtekinstruments.com 
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POWERED BY VB, CONTROLLED "m PIAXE | 


The Holden EFIJY show car was one of the most popular 
vehicles on display at the 2005 Sydney International Motor 
Show. While the stunning looks and technology drew the 
crowds, few people would have been aware that the majority 
of the electrical systems in the vehicle were controlled by 
PICAXE microprocessors. 


By JEFF BROWN* 
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OLDEN INNOVATION IS Hold- 

en’s research and development 
centre and one of its functions is 
to develop and demonstrate new 
technologies and concepts. Vehicle 
design is moving more and more into 
the virtual world but technology still 
needs to be demonstrated to allow 
people to decide if they want this in 
a future vehicle. 

Invariably, this requires a dem- 
onstration or concept vehicle. The 
concept vehicle may be based on a cur- 
rent production car and have the new 
technology integrated into it or in the 
case of EFIJY, it became a completely 
new vehicle. 

With the increasing complexity 


of today's vehicle electrical systems 
and the integration of mechanical 
and electronic control systems, it can 
be quite difficult to adapt or modify 
the base vehicle to accept the new 
technology, even with the benefit of 
having detailed information about the 
vehicle's architecture. 

Traditionally, first-tier suppliers 
provide the components and in some 
cases the technology used in a given 
subsystem. 

Typical development of a compo- 
nent for production involves a number 
of charges from the supplier; includ- 
ing design and development charges, 
tooling charges and, of course, piece 
cost. When a prototype is produced, 


LCD panels are used for the large instrument panel screen and for the central 
touch-screen display. 
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the supplier incurs many of the same 
costs. It costs almost the same to write 
software for a one-off prototype as 
a production system. In the case of 
the production system, the software 
may be more complex to increase the 
robustness of the code but most of the 
requirements will be the same. 

A similar issue occurs with hard- 
ware. In the case of PG boards, design 
work still needs to be done, again per- 
haps not to the same extent as produc- 
tion, but still a significant percentage 
of the work. 

This all leads to significant expense 
to produce a single working prototype. 
A simple change to add a customer 
feature may result in charges of $5- 
$10,000. A more complex system can 
see the cost escalate to $250,000 to 
demonstrate a new technology. There- 
fore, significant budgets are required. 
By developing a low-cost prototyping 
system in-house, Holden is able to 
investigate and demonstrate new sys- 
tems at much lower costs and ensure 
any intellectual property remains with 
Holden. 


Why PICAXE? 


Many ofthe engineers at Holden are 
readers of SILICON CHIP magazine and 
recent articles about the PICAXE range 
of microcontrollers:sparked some in- 
terest due to our previous experience 
with the Microchip range. The need 
arose for a relatively simple project 
and the PICAXE looked like it might 
be suitable, while giving us the oppor- 
tunity to evaluate the product. 

Qur initial selection was the 18X 
processor and in the target applica- 
tion, it proved to be very competent; 
the simple interface and relatively 
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Developed especially for the EFIJY, the CM4 is a general-purpose control 
module for use in a variety of applications. It uses a PICAXE 40X running 
at 16MHz and includes a high-current H-Bridge for controlling motors, 
high-current FET outputs for switching lights, solenoids etc, analog inputs, 
and digital inputs with jumper selectable pull-ups or pull-downs. 


simple BASIC language resulted in 
very fast prototyping of a concept. 
Holden Innovation has now used the 
PICAXE 08, 08M, 18A, 18X and the 
40X in numerous applications. Over 
time the complexity of the projects in 
which we have utilised the PICAXE 
for has increased and we now base 
most projects on the 40X running at 
16MHz. 

The most interesting aspect of the 
PICAXE is the number of users, some 
of whom do not have an electrical 
background. We have found that the 
simple interface and language has 
been readily adopted by students 
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and engineers, and even by hardcore 
programmers. 


EFIJY electronics 


With the exception of the engine 
and transmission control modules, 
the electronic systems in the EFIJY are 
unique and are not based on produc- 
tion components. They use a total of 
11 microcontrollers: nine PICAXEs 
and two Atmel AVRs. 

The most visible systems when 
sitting in the vehicle are the large 
instrument panel screen and the cen- 
tral display, revealed when the centre 
compartment opens. The two touch 


screens are LCD panels, each control- 
led by compact PCs with embedded 
Windows XP operating systems. 

The on-screen images for the touch 
screens were created by Holden’s 
Design Department specifically for 
EFIJY and are running in Macromedia 
Flash. The touch screens interface 
with Flash and communicate with the 
outside world via the PC's serial port. 
This results in each "button press" 
on the touch screen being transferred 
to the subsystem the driver intends 
to control. 

A dedicated module based on an 
Atmel Mega16 programmed in BAS- 
COM handles all serial traffic with the 
PCs and sends and receives commands 
from the modules that control most 
subsystems. A second Atmel micro 
handles communications with the 
engine and transmission CAN (Con- 
troller Area Network) networks for 
data such as RPM and vehicle speed 
for display on the instrument panel 
and also controls the ignition and 
start systems. 


CM4 contro! module 


Holden Innovation developed the 
CM4 module as a general purpose 
control module that could be used for 
a variety of demonstrator applications. 
It’s called GM4 because it is the fourth 
in a family of control modules devel- 
oped by Holden Innovation. 

The heart of the CM4 is a PICAXE 
40X running at 16MHz. This module 
has a high-current H-bridge with 
current measurement for controlling 
motors, high-current FET outputs for 
switching lights and solenoids, etc, 
plus analog inputs and digital inputs 
with jumper-selectable pull-ups or 
pull-downs. 

In addition, a resistor network is 
employed for resistor-encoded switch- 
ing to further increase the number of 
available inputs. This is achieved us- 
ing one of the 40X’s analog inputs and 
a resistor ladder; by switching points 
on the ladder to ground, 10 steps at 
0.5V per step is achieved. Therefore, 
the 40X can process 10 different inputs 
on the one analog input. 

The power supply is capable of 
providing 5V for various sensors and 
the PICAXE has the ability to control 
and switch its own power supply off 
for any house-keeping required before 
a controlled system shutdown. This 
is very handy for functions that need 
to be controlled after the ignition has 
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been turned off. The usual PICAXE 
features such as serial communica- 
tions, I?C, etc, are also available. 

PC board design and fabrication of 
the CM4 was conducted in-house by 
Holden's Instrumentation department. 
EFIJY uses four CM4 modules for the 
following subsystems. 


ePark Brake 


EFIJY is fitted with an electric 
park brake which offers a number 
of features, including removing the 
need for a large and bulky lever. The 
pushbutton is pressed to apply and 
pressed to release the parking brake. 
In the event the parking brake is re- 
quired as an emergency brake, the rate 
of brake application limits the vehicle 
deceleration to 0.3G. 

Operation of the system is via an 
actuator operating on a conventional 
park brake system located within the 
rear wheels. This actuator is controlled 
via the H-bridge and uses both posi- 
tional feedback and current through 
the H-bridge. This allows the system 
to be self-adjusting and provides the 
control algorithm with a measure of 
load applied. 


Entry and exit 

Entry and exit from the vehicle is 
interesting, since there are no door 
handles in or outside the vehicle. 
Pushbutton switches for the doors and 
boot use the resistor encoded inputs 
to the CM4 module to control release 
solenoids. 

There is also a custom remote con- 
trol based on a surface-mount version 
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The driver selects the gear Бу pushin 
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g one of the buttons located on the centre 


console. These buttons use the resistive encoded inputs on one of the CM4 
modules, while the actuator (which controls the transmission) is controlled via 


the H-bridge output. 


of the PICAXE 08M. This operates on 
433MHz and has three pushbuttons 
that release the doors and boot in a 
conventional manner. The vehicle 
responds to the command from the 
remote and starts a power-up sequence 
to ensure all systems are ready for 
operation when the driver enters the 
vehicle. 

The third method of entry is via a 
passive entry system. The operator 
walks up to the car, holds out his/her 
hand and the door pops open to meet 
it. In this mode, the vehicle detects the 


presence of a valid remote. 

This is achieved using a multi-axis 
motion sensor controlling the power 
supply in the remote. This allows the 
remote to power up for brief periods. 
A unique message is then transmitted 
but only if the remote is moving. This 
significantly increases battery life — if 
the remote is in storage or not in use, 
the power supply to the 08M is off. 

When this message is received by 
the CM4, the door proximity sensors 
are enabled. These use a capacitance 
type proximity sensor based on the 


The central display is revealed when the centre compartment opens. It displays touch-screen images (controlled by 
compact PCs) to control functions such as the radio and the suspension settings. 
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A 6-litre LS2 V8 fitted with a supercharger sits in the engine bay. It develops 


480kW of power and 775Nm of torque. 


When a valid remote transmitter is detected inside the passenger compartment, 
the engine can be started by briefly pressing the large Start button to the left of 
the steering column. Pressing it again stops the engine. 


QT110 IC which provides a digital 
output when an object is detected. 

In operation, the device continuous- 
ly adapts to its environment and only 
reacts to step changes in capacitance. 
An output from the proximity sensor is 
generated by the presence of the driv- 
er’s hand at a range of approximately 
80-100mm from the top rear edge of 
each door. The combination of a valid 
remote in range and the driver’s hand 
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allow the door to be released. In ad- 
dition, various interlocks in the code 
determine if door operation is permit- 
ted, based on door position, vehicle 
speed, ignition status, etc. 

Naturally, the occupants still need 
to manually close the doors! 


Starting 
EFIJY has a 6-litre LS2 V8 engine 
fitted with a supercharger. It de- 


The headlamps use 20 high-brightness 
LEDs in the centre, while the outer 

rings use 36 pairs of white and amber 
devices (the latter for turn indication). 


velops 480kW of power and 775Nm 
of torque. 

You start the engine with the large 
pushbutton on the left of the instru- 
ment cluster. Starting is controlled by 
one of the Atmel Mega16 microcon- 
trollers, which provides interface to 
the power control and engine manage- 
ment systems of the vehicle. 

When a valid remote transmit- 
ter is detected within the passenger 
compartment, the start button flashes 
to indicate that the engine can be 
started. Pushing the button for a brief 
period then starts the engine. To stop 
the engine, the start button is pushed 
again. Various interlocks ensure that 
the engine is not cranked ifit is already 
running. 

Alternatively, a key can be used to 
turn on the ignition and the start but- 
ton used to crank the engine. 


ePRNDL 


ePRNDL stands for "electronic Park 
Reverse Neutral Drive Low" —the elec- 
tronic transmission selector located 
in the centre console. EFIJY uses a 4- 
speed GM automatic transmission, the 
4L60E, with the cable control replaced 
by an actuator. 

The driver selects the gear by push- 
ing one of the buttons located on the 
centre console. The buttons use the 
resistive encoded inputs on one of 
the CM4 modules, while the actuator 
is controlled via the H-bridge output 
and utilises positional feedback from 
both the actuator and the transmis- 
sion's internal controls. 

The CMA is also responsible for 
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switch illumination, and selected gear 
position feedback, both to the driver 
and to other subsystems. Naturally, a 
number of interlocks are employed to 
ensure accidental operation is avoided, 
to prevent damage to the vehicle. 

Proportional speed control of the 
actuator is used to ensure fast response 
as well as accurate selection of the 
correct gear position 


Air suspension 

The car is fitted with integral air- 
bag and damper assemblies and each 
wheel has an analog suspension height 
sensor. Compressed air is supplied via 
an onboard compressor and storage 
tank. A manifold with eight solenoid 
valves, four for lift and four for lower, 
together with the CM4 module, con- 
trols the air supply to each airbag to 
maintain the desired trim height, re- 
gardless of load in the vehicle. There 
are three settings: show, drive and 
load and the height can be controlled 
to within approximately 1mm. 

The CM4 receives the target height 
request from the central touch screen. 
Using the EEPROM in the PICAXE, 
the last requested suspension height 
is tracked to allow for system power 
loss. 

In a show vehicle, there is usually an 
isolator switch for the vehicle battery. 
This is turned off when the vehicle is 
in storage or on display. But because 
ofthe non-volatile memory (EEPROM) 
in the PICAXE, the control module 
knows what height it should be at 
when power is reapplied. The software 
inhibits control of height when the 
vehicle is moving and includes error 
detection and reporting. 


Steering column lock 


Setting the suspension to the show 
position requires the front wheels to be 
centred inside the front wheel arches. 
If this does not happen, the wheels 
will make contact with the fenders 
and result in body damage. 

This problem was solved using an 
analog steering angle sensor, similar to 
the type used for stability control sys- 
tems. This allowed the CM4 module 
to determine if the steering wheel was 
centred and if not, allow the central 
display to indicate not only the need to 
centre the wheel but also the direction 
the wheel needs to be turned. When 
the wheel is in the correct position, a 
locking actuator is engaged to prevent 
the steering wheel being turned when 
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Eight high-brightness red LEDs are used in the stop indicator housing that's 


mounted on the boot lid. 


the car is in the lowered position. 

The locking actuator is a rack type 
and requires an H-bridge to drive it to 
the lock and unlock positions, while 
integral position switches provide 
lock status. Again, various interlocks 
are employed to ensure the steering 
column is not allowed to lock when 
the vehicle is in motion, 


Lighting 

The headlamps use Osram Ostar 
LEDs. These consist of a cluster of 
five 1W LEDs mounted on a single 
substrate. With four of these clusters 
per lamp, there is approximately 20W 
of LED illumination per side. The outer 
rings contain 36 pairs of LEDs, one 
white 50mA device and one amber 
150mA device per aperture. 

The tail lamps consist of 32 dual 
colour LEDs and a single blue 1W 
Dragon LED. The dual colours provide 
stop and tail functions by control of 
the current through the red elements. 
When a turn signal is required, the 
amber LEDs are strobed to provide the 
flash function. 

A 40X PICAXE running at 4MHz is 
used in each tail lamp assembly. 

LED lighting is also used for interior 
illumination, as well as for switches 
and warning lamps. 


Collaboration 

The electronic systems in EFIJY 
were the result of a collaboration of 
several departments within Holden, 


The tail lamps use 32 dual-colour 
(red and amber) LEDs to provide the 
stop and turn indicators. 


as well as a number of suppliers who 
contributed components or assemblies 
to allow EFIJY to be a fully functioning, 
fully-drivable demonstration of future 
vehicle technologies. 


About the author ^ mm 
Jeff Brown is the Technology Leader 
— Flexible Architecture at Holden Innova- 
tion. During his 19 years with Holden, 
amongst other duties, he has been 
responsible for powertrain management 
systems, vehicle networks and electrical 
systems architecture. SC 
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Tektronix AFG3000 Series 


We test-drove the low-end 
AFG3022 model, which 

is visually identical to the 
AFG3252 pictured here. 

It can generate sinewaves 
at up to 25MHz and pulse/ 
square/arbitrary waveforms 
to 12.5MHz. The arbitrary 
waveform sample rate is 
250MS/s, with internal 
memory space for four 
64kbyte waveforms. 


Arbitrary/Function Generators 


Tektronix has just announced a new range of arbitrary/function 
generators. Dubbed the AFG3000 Series, the line-up includes 

six models, ranging from a basic single-channel model to dual- 
channel models with high bandwidths and fast sample rates. All 
instruments can generate function (sine, ramp, etc), pulse and 
arbitrary waveforms and are backed by a stable, low-drift (+1ppm 


per year) timebase. 


At the bottom end of the range, the 
AFG3021 can generate sinewaves 
at up to 25MHz and arbitrary/pulse 
wavetorms to 12.5MHz. The arbitrary 
waveform sample rate is 250MS/s, 
with the ability to store four 64kb 
waveforms on-board, The other major 
difference with this lower-cost model 
is that it includes a monochrome rather 
than colour LCD. 

The AFG3252 dual-channel model 
tops the range, with 240MHz sinewave 
generation and a 120MHz arbitrary/ 
pulse waveform capability. Naturally, 
it supports a higher sampling rate of 
2GS/s and has enough memory for four 
128kb waveforms. 

All models boast a frequency resolu- 
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By PETER SMITH 


tion of 1pHz (12 digits) and a vertical 
resolution of 14 bits. 

Other important features across 
the series include amplitude, phase 
and frequency-modulated signal gen- 
eration, as well as linear/log sweeps 
and bursts. Also of note is the pulse 
generator's independently program- 
mable rise and fall times — a feature 
previously unavailable at this price 
range, according to Tektronix. 

The ability to independently pro- 
gram waveform and frequency settings 
for each channel on dual-channel 
models highlights the flexibility of 
these instruments. Independent chan- 
nel control has allowed Tek engineers 
to add other niceties too — like the 


ability to tweak phase relationship 
between channels! 


It all stacks up 

To capitalise on bench space, these 
new instruments can be stacked along 
with Tek’s TDS1000, TDS2000 and 
TDS3000 series oscilloscopes, thanks 
to the now familiar "shoe box" form 
factor. We reported on the latter two 
series in the July 2001 and July 2002 
issues and remain impressed with 
Tek's lightweight, portable instrument 
designs. 

Unlike the 'scopes, the AFG3000 
series don't include floppy drives. 
Instead, they feature an up-front USB 
socket that accepts standard flash 
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memory drives. This obviously makes 
it very easy to save and exchange wave- 
form suites and instrument set-ups. 
Other similarities with Tek’s oscillo- 
scopes are immediately apparent. All 
models feature a large 5.6-inch LCD, 
which together with the relatively sim- 
ple front-panel interface and on-screen 
menus make these models very easy 
to use. One particularly nice feature is 
the ability to see a graphical simulation 
of the generated waveform on-screen, 
in many cases eliminating the need to 
monitor the output with a scope. 


Waveform editing & creation 


Generating any of the 12 standard 
waveform shapes is straightforward 
and can be achieved in seconds with 
a few keystrokes. However, using the 
arbitrary waveform generator to cre- 
ate your own wave shapes can be a 
different matter. 

With the aid of “soft” keys, the 
numeric keypad and the rotary dial, 
it’s possible to define all of the points 
necessary for creating a new wave- 
form, using the built-in “edit” memory 
as your workspace. The result can be 
viewed on-screen, saved in one of the 
four memory slots and transferred to a 
USB memory stick for later retrieval. 

However, this method of creation 
could be extremely tedious, particu- 
larly if the task involves replication 
ofacomplex real-world analog signal. 
The answer is to install Tek's ArbEx- 
press software on a PC and use that to 
create all your waveforms. 

This highly useful application al- 
lows you to create and edit waveforms 
in a variety of ways. For example, you 
can manually create a waveform using 
the straightforward point-and-click 
interface or define it mathematically 
and have ArbExpress generate a rep- 
resentative plot. This is significantly 
easier than creating the waveform on 
the instrument itself. 

For direct waveform replication 
though, there’s an even easier way 
— just acquire or import it from any of 
Tek's digital scopes! Alternatively, you 
can transfer a waveform directly out of 
MatLab (no conversion is necessary), 
or import it in CSV format from a vari- 
ety of sources. What a timesaver! 


Networking & remote control 
Once created, waveforms can be 
transferred to the instrument via a USB 
memory stick or uploaded from within 
ArbExpress using a direct PC-to-in- 
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ArbExpress 2.0 software runs on Windows PCs and makes creating your own 
waveforms as painless as possible. New waveforms can be created manually, 
defined mathematically or imported from a Tektronix digital 'scope. MatLab 
users can also bring in their creations without intermediate conversion. 


strument USB connection. À second 
USB connector is located at the rear of 
the instrument for this purpose. 

The AFG3000 series can also be 
controlled remotely via USB, GPIB 
and LAN interfaces. In fact, ArbEx- 
press includes a rudimentary control 
interface. Note, however, that the latter 
two interface types are not present on 
thelower-cost AFG3021 and AFG3022 
models. 

ArbExpress 2.0 is a standard part 
of the instrument package and is in- 
cluded on CD-ROM with all models. 


Bottom line 


The AFG3000 Series arbitrary/func- 
tion generators are easy to operate and 
offer excellent performance for their 
price. Tektronix claim that for applica- 
tions requiring signals with sampling 


Right: plug-in USB 
flash drives allow 
instant loading and 
saving of waveform 
data and set-ups. 

A second USB 

slot is also located 
at the rear of the 
instrument, for 
connection to a PC. 


rates of 1GS/s or more, the AFG3000 
Series can save purchasers up to 7596 
of the cost when compared to many 
other high-performance products. 

The higher bandwidth models in 
the series will no doubt appeal to 
designers developing high-perform- 
ance computing, communications and 
video equipment. The more basic mod- 
els will attract users in educational 
institutions, as well as designers of 
consumer electronics and medical and 
automotive systems. 

The Tektronix AFG3022 costs $3863 
(including GST), while the other mod- 
els that make up the 3000 Series cost 
from $2546-$12,160. For further infor- 
mation, contact NewTek Instruments 
Pty Ltd, 3 Byfield St, North Ryde 2113 
— phone (02) 9888 0100. Or go to www. 
newtekinstruments.com. SC 
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TENS - Transcutaneous Electrical Features 


Nerve Stimulation - is pain relief $ oid Powered 
. * Adjust 
without drugs. Attach electrodes ; sa Pine level 
e s se 
near to the painful area and start * Adjustable pulse wich 
1 1 4 * Intermitt tp 
up the TENS unit for a tingling ent or continuous output 


sensation that can help to reduce 

pain. The pocket-sized SILICON CHIP TENS unit 

has adjustable controls that tailor the levels to suit each 
patient’s requirement and is battery powered. 


iving in constant pain is a reality for many people 
and how well they cope with it depends on the degree 

of pain and the character of the person. 
While pain relief can be managed in the short term us- 
ing analgesics, their long-term use can be detrimental to 
the user’s health. Side effects of prolonged analgesics use 


include liver and kidney damage and in some cases irrita- { + | E uu Ө intermittent 
tion to the lining ofthe stomach. Thankfully, in many cases | - € Contin 
there is an alternative: TENS or Transcutaneous Electrical № Р OWE 9 MODE OUS 


Nerve Stimulation. 

In many cases where pain is constant, a medical prac- 
titioner or physiotherapist may recommend the use of a 
TENS unit. xd 

These are not a gimmick or a new-age form of treatment. E RATE 
Tests have shown that TENS is an effective and safe way | 
to manage chronic and acute pain with virtually no side 
effects. Chronic pain conditions that can be alleviated with | PULS 
TENS include, arthritis, lumbago, neck and back pain, post E WIDT E LEVE 
herpetic neuralgia and sciatica. Acute pain conditions H L 
such as fractures, muscular pains, post operative pain and 


4 
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tennis elbow can also be managed with 
a TENS unit. 

A TENS unit provides electrical stimu- 
lation of the painful area using electrodes 
attached to the skin. It can cause a tingling 
sensation in the area where the pads are 
attached. How the TENS reduces pain is 
unknown. Some suggest that the nerves 
are stopped from sending signals to the 
brain and thus the pain is removed: Al- 
ternatively, the stimulation could induce 
the body to produce natural pain relieving 
substances called endorphins. 

Whatever the reason, a TENS unit can 
give pain relief for many people, with 
minimal side effects. It does not provide 
acure for the underlying cause ofthe pain 
but has the major benefit that the amount 
of pain killing drugs can be substantially 
reduced. 

Nor is it addictive. Sometimes there can be skin irrita- 
tion surrounding the electrodes and this can be reduced 
or alleviated, by changing the type of electrode. 

Note that a TENS unit must not be used if you have a 
heart pacemaker. A TENS unit also should not be used if 
the cause of the pain has not been established or if you 
are pregnant. When using the TENS unit do not attach 
the electrodes anywhere around the front of the neck, and 
be sure the TENS unit is kept out of reach of children. It 
should be treated like any other medicine, by storing it in 
a childproof cabinet. 


Features 


SILICON CHIP previously featured a TENS unit in the August 
1997 issue. This new version uses a very similar circuit but 
housed in a much-more-convenient pocket-sized case. 

Three small knobs allow adjustment ofthe overall output 
voltage, the width ofthe voltage pulses and the pulse rate. A 
continuous/intermittent switch selects whether the pulses 
are provided as a continuous stream or in short bursts. To 
the left ofthatis a power switch and a LED to indicate when 
the unitis on. Two electrodes connect to the TENS unit via 
a lead that plugs into a socket at the top end ofthe box. The 
electrodes are attached to the skin adjacent to the painful 
area and the controls are adjusted until the tingling effect 
becomes just a little uncomfortable. The tingling sensation 
will tend to decrease over the period of treatment and so 
the controls will need to be further increased as time goes 
by. The typical treatment period is about 20 minutes. 

Generally, the continuous sétting is selected but for long 
treatment periods, the intermittent mode can be used. 
This mode helps to overcome the effect where the patient 
becomes accustomed to the stimulation. The intermittent 
mode allows a higher voltage and a faster rate to be selected 
compared to the continuous mode. 

Thus the stimulation is greater in short bursts and be- 
cause there is a break in between pulses, the patient does 
not adapt too readily to the higher levels. 


Block diagram 

The block diagram for the TENS unit is shown in Fig.1. 
The 9V battery supply is stepped up by the converter com- 
prising IC1 and T1. This provides a DC output from 12V 
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TERT zs 
m. 
йур enr 


vid ] | > ‘sy 
ble dise 12V | up: p to 80V with VR! ла талху " 
purs DC voltage is converted to a pulsed signal using 


jj > 


to 80V, with VR1 providing the adjustment. The resulting 
DC voltage is converted to a pulsed signal using switching 
oscillator IC2. Oscillator IC4 is switched into circuit via 
S2 to gate the switching oscillator to give short bursts of 
the pulsed signal. 

Fig.2 shows how the basic step-up converter circuit oper- 
ates. It comprises inductor L1 which is charged from the 
V+ supply through transistor Q1. The charging current is 
shown аз I1. When the transistor is switched off, the stored 
energy in L1 is dumped via diode D1 into capacitor C1. 

The actual voltage across C1 depends on the amount 
of charge in L1 and the load current between Vout and 
the ground supply. We can maintain a constant Vout for 
a variety of loads by controlling the amount of time Q1 is 
switched on. 

Fig.3 shows the circuit of the switching oscillator, com- 
prising IC2, Q1 & (Q2. This modulates the output voltage 
of the step-up converter and is based on an IR2155 made 
by International Rectifier Corporation. It is described as a 
high-side self-oscillating power Mosfet gate driver. 

Resistor R1 and capacitor C1 at pins 2 & 3 of IC2 set the 
rate at which Mosfets Q1 and Q2 are alternately turned on 
and off. There is a dead time of 1.23 between each device 


M4U.0ms и 


| Dec 2005 
10:36:57 


7.000% 
This oscilloscope screen shows the pulse train signal 
at the electrodes. Here the voltage is set at 80V and the 
frequency at 108Hz 
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Fig.2: how the basic step-up 
converter circuit works. Inductor 
L1 is charged via transistor Q1 from 
the V+ supply. When the transistor 
is switched off, the stored energy in 
L1 is dumped through diode D1 into 
capacitor C1. 


output voltage of the step-up converter. D2 and C2 constitute a diode pump 
to boost the supply voltage to correctly switch Q1. | 


switching off and the other switching on. This prevents the 
supply from being short circuited at the switchover period 
when one Mosfet turns off and the other turns on. 


Diode pump 

Note that the supply voltage for IC2 is around 10V while 
the voltage to be switched can be up to 80V. The gate volt- 
age for Q1 must be raised above its drain by several volts 
in order for it to be able to switch the 80V supply. This 
extra voltage is derived using a diode pump consisting of 
diode D2 and capacitor C2. 

Initially, the supply to pin 1 of IC2 is set at about 10V 
by an external zener diode. When Mosfet Q2 is switched 
on, capacitor C2 charges to the 10V supply via D2. When 
Q2 is turned off, pin 7 is connected internally to pin 8 to 
switch on Q1. Q1 then pulls pin 6 up to Veypply and pin 8 
is level-shifted to У,у plus the voltage across C2. So in 
а few switching cycles, the circuit automatically shifts pin 
8 and thereby the gate voltage to Mosfet Q1, to whatever 
the driving voltage needs to be. 


Circuit details 
The full circuit for the TENS unitis shown in Fig.4. Power 
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Here are the pulses shown with a faster timebase. It shows 
the width of each pulse at about 320us. 
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from the 9V battery comes via switch 51 and diode 06. D6 
is included for reverse polarity protection but because we 
are running from batteries, we have specified a Schottky 
diode to minimise voltage losses. 

IC1 is the switchmode controller. It has a switching 
transistor at pin 1 and a feedback input at pin 5. Its fre- 
quency of oscillation is set by the 2.2nF capacitor at pin 
3. The peak current through the primary winding of T1 is 
limited by the 0.220 resistor between pins 6 and 7 of IC1. 
In operation, the current through the primary winding of 
T1 is switched off when the voltage drop across the 0.220 
resistor exceeds about 300mV. 

Switching off the current through T1 causes voltage to 
be induced into T1's secondary when the primary field 
collapses. This charges two 470nF capacitors via diode 
D1. Voltage feedback from the 150kQ resistor, VR1 and 
VR2 into pin 5 maintains the voltage at the desired setting 
up to 80V. 

The circuit uses a transformer instead of a step-up in- 
ductor, as depicted in Fig.2. This is included to prevent 
high voltages occurring at pin 1 of IC1, where the maxi- 
mum allowable voltage is 40V. Since we want up to 80V, 
the 2.59:1 step-up ratio between primary and secondary 


Stop 


36.8 V 
| Dec 2005 
11:07:14 
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Finally, this is the intermittent pulse output showing the 
bursts of pulses at about 1.2Hz. 
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POCKET TENS UNIT 
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PULSE 
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Fig.4: the complete Pocket TENS circuit 
diagram. Its operation can be most easily understood by comparing it 


with the block diagram of Fig.1. 


of T1 will ensure that the pin 1 voltage will be less than 
40V. The primary winding can be used to provide a 10V 
supply for IC2 and ICA. 

This supply is derived in two steps. First, diode D3 
charges the associated 4.7uF capacitor. Voltage across it is 
limited to +39V by zener diode ZD1. Diode D3 also clamps 
the maximum voltage at pin 1 of IC1 to one diode drop 
above 39V. 

IC2's power 
is then derived 
via an LM334Z 
constant current 
source, ІС3, 

The 27Q resis- 
tor between the 
R and V- pins of 
IC3 sets the con- 
stant current to 
about 2mA. The 
current source 
supplies a 10V 
zener diode (ZD2) 
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that regulates the supply voltage to 10V. This supply also 
powers ICA. 

Note that we need to derive the supply for IC2 in this 
way because the 9V directly from the battery is just not 
enough for satisfactory operation. This is because IC2 has 
an internal voltage shutdown that operates at below 8.4V. 
IC2 will therefore not operate when its supply drops to 
this level. 

If we were power- 
ing this IC directly 
from batteries, we 
would need at least 
8.6V from the battery 
to ensure operation if 
we include the drop 
across diode D6. 

This would give an 
extremely short oper- 
ation time with a 9V 
battery. By contrast 
using the power sup- 
ply system described 
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Fig.5: the PC board 
component overlay 

with same-size photo at 
right. Note how the 10рЕ 
capacitor (between VR3 
and IC2) is laid parallel 
to the PC board. 


TO BATTERY 


above, the battery can be used down to at least 7.2V and 
in most cases down to 4V. 

Q1 and Q2 are 200V Mosfets and are used to switch 
the high voltage on and off to produce the requisite out- 
put pulses on the electrodes. Q1 & Q2 constitute a totem 
pole output stage with Q1 turning on to charge the 470nF 
output capacitor via the series 150Q resistor and the load 
resistance (which in this case is the patient). Each time Q1 
turns off, Q2 turn turns on to discharge the capacitor via 
the series 150Q resistor. The amount of time Q1 is switched 
on determines the pulse width of the voltage output. Q2’s 
on time controls the pulse rate (ie, the frequency). 

In more detail, Q2 is switched on for the time set by the 
330nF capacitor at pin 3 and the resistance between pins 3 
and 2 of IC2. VR3 adjusts this time between about 0.22 and 
2.4ms, giving a pulse rate between 4.6Hz and 410Hz. 

Q1 is switched on for the time duration set by poten- 
tiometer VR4, the series 120 resistor and diode D4. The 
pulse width ranges between 7043 and 320ps. 


Intermittent mode 
IC4 is a 7555 CMOS timer configured to provide the in- 


T1 WINDING 


See tes 
| С 1 de 


VT 
EI 


^ 
P^ 


termittent mode. It operates as a free running oscillator. The 
output at pin 3 is used to charge the 10рЕ capacitor at pins 
2 & 6 via the 47kQ resistor and diode D5 and discharge it 
via the parallel 100kQ resistor. This gives a pulse waveform 
at pin 3 with an uneven duty cycle, with the pulses being 
high for 0.22s and low for 0.7 seconds. 

We don't use the pin 3 output to modulate IC2. Instead, 
wo use the capacitor discharge output at pin 7. This pin 
7 output is an open drain Mosfet which is open circuit 
when pin 3 is high and conducts signal to ground when 
pin 3 is low. 

Each time pin 7 of IC4 pulls low, it discharges the 330nF 
capacitor at pin 3 of IC2 to stop IC2 from oscillating. This 
prevents any output to the electrodes and provides an 
intermittent modulation for the electrode output. 


Construction 

The SILICON CHIP TENS unit is built onto a PC board 
coded 11101061 and measuring 85 x 64mm. It is housed 
in a plastic case measuring 134 x 69 x 23mm. An adhesive 
plastic label measuring 49 x 113mm is fitted to the lid of 
the case. 


LONG SHAFT 
2.5mm DC PLUG 


PRIMARY М 
17 TURNS | 
OFO05mm > 
ENAMELLED 
COPPER WIRE 


2, SECONDARY 
г > a 44 TURNS 
= OF 0.5mm 
ENAMELLED 
COPPER WIRE 


Fig. 6: winding 
details for 

the toroidal 
transformer, T1. 


NEOSID FERRITE CORE 
25 х 15 x 10mm 
(28-780-36Р] 
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ПО гиши 


ELECTRODE LEADS 


Fig. 7: here’s how to wire the electrode leads, using a 2.5mm 
long shaft DC plug. The leads can be as long as you like, within 
reason! 
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Three trimpots are used as controls 
instead of potentiometers. They pro- 
vide us with suitable sized compo- 
nents for the small box. 10mm long 
spindles are inserted into each trimpot 
to allow adjustment and these pro- 
trude through the front panel of the 


box. Note that the trimpots specified 
are long-life components suitable for 
potentiometer use. 

All components must be placed so 
that they sitno more than 13mm above 
the top surface of the PC board. This 
means that one electrolytic capacitor 


1 PC board coded 11101061, 85 x 64mm 
1 plastic case, 134 x 69 x 23mm, with 9V battery compartment (DSE Cat 


ZA-4731) 
1 front panel label, 49 x 113mm 


1 TENS electrode set (available from pharmacy suppliers and chemists) 
1 Neosid ferrite core, 25 x 15 x 10mm (28-780-36P) 


1 9V battery clip lead 


1 9V alkaline or 9V NiMH rechargeable battery 


1 2.5mm PC-mount DC socket 


1 2.5mm DC line plug with long shaft 


2 2mm plugs for electrodes 


1 1m length of figure-8 light duty flexible cable 
2 PC-mount SPDT slider switches (51,52) 
2 DIP-8 low-cost IC sockets to mount switches 


3 15mm spindles for VR1, VR3 & VR4 


2 200mm long cable ties 
2 PC stakes 
4 M3 x 6mm screws 


1 2m length of 0.5mm enamelled copper wire 
1 12mm length of 9.5mm heatshrink tubing 
1 15mm length of 3.3mm heatshrink tubing 


Semiconductors 

1 MC34063 DC-DC converter (IC1) 
1 IR2155 Mosfet driver (IC2) 

1 LM334Z current source (IC3) 

1 7555 CMOS timer (IC4) 


2 STP6N60E N-channel Mosfets or similar rated at 200V 1A minimum 


(Q1,Q2) 
1 39V 1W zener diode (ZD1) 
1 10V 1W zener diode (ZD2) 


2 1N4936, UF4004 fast diodes (D1,D2) 
3 1N4148 switching diodes (D3-D5) 


1 1N5819 Schottky 1A diode (D6) 


Capacitors 

1 100uF 16V PC electrolytic 
3 10uF 16V PC electrolytic 
1 4.7uF 63V PC electrolytic 
3 470nF MKT polyester 

1 330nF MKT polyester 

1 100nF MKT polyester 

1 2.2nF MKT polyester 


Resistors (0.25W 196) 
1 150kQ2 1 100kO 
1 1kQ 1 1800 
1 0.220 5W 


1 47k 
11500 


1 2.2kQ 
1120 


1 10k 
1270 


2 1MQ horizontal trimpot (Piher PT10MV10 105A 202E) (VR1,VR3) (OR 
2MQ for VRS for a 2.3Hz minimum rate) (Farnell 868-437 for 1MQ) 

1 100kO multiturn top adjust trimpot (VR2) 

1 1kQ horizontal trimpot (Piher PT10MV10 102A 202E) (VR4) 


(Farnell 868-383) 
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is mounted on its side and the two 
Mosfets (Q1 & Q2) are bent over at 
right angles. In contrast, the switches 
must be raised above the PC board 
using cut down IC sockets, to make 
them accessible when the lid is fitted 
to the case. 

Begin construction by checking 
the PC board for any defects such as 
shorted tracks or breaks in the copper 
pattern. Repair these before assembly. 
The component overlay diagram is 
shown in Fig.5. 

Insert the two PC stakes at the bat- 
tery wiring points first. Next, insert 
and solder in all the resistors. You can 
use the accompanying resistor colour 
code table when selecting the resistors 
and itis also a good idea to check each 
value using a digital multimeter before 
it is installed. 

Next, install the six diodes and 
two zener diodes, making sure that 
the correct diodes are used in each 
place. Each of the ICs is an 8-pin DIP 
device, so don't mix them up when 
installing them. 

The capacitors can be mounted 
next. The MKT polyester types have 
codes stamped on them to indicate 
their value and we have provided 
a table of the different codes. The 
electrolytic types must be oriented as 
shown and the 10uF capacitor adja- 
cent to VR3 must be laid on its side. 

The switches are mounted on cut- 
down IC sockets. The sockets are made 
by cutting up IC sockets into strips 
of five contacts using a sharp utility 
knife. The two unused pin contacts 
for each switch socket are removed. 
Insert and solder the sockets in place 
and then insert the switches. 

The trimpots are soldered next, tak- 
ing care to place the correct value of 
trimpot in each position. The 10mm 
spindles are inserted with the pointer 
facing the centre pin of the trimpot. 
Check that the rotation to the left and 
right is correct, with the pointer rota- 
tion the same from each side of cen- 
tre. Remove and readjust the spindle 
orientation if this is incorrect. 

As mentioned earlier, the leads 


IEC Code EIA Code 
470n 474 
330n 334 
100n 104 


uF Code 
0.A7uF 


0.33yF 
0.1uF 
0022uF  2n2 222 
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of Q1 and Q2 have their leads bent 
over at right angles as shown in the 
photograph above. They must lie over 
the adjacent components so that their 
bodies are no higher than 13mm above 
the PC board. 

Fig.6 shows the winding details 
for the toroidal transformer T1. It is 
wound with 0.5mm enamelled cop- 
per wire. It is important to get the 
winding direction and number of 
turns correct. 

Start by winding on 44 turns for the 
secondary in the direction shown. The 
primary is also wound in the direc- 
tion shown, with 17 turns. Strip the 
enamel insulation from the wire ends 


Resistor Colour Codes 


before solder- 

ing them to the 

PC pads. Then secure the finished 
toroid to the PC board with a cable 
tie, as shown. 

Indicator LED1 is mounted with 
the top of its lens 15mm above the PC 
board. Make sure its orientation is cor- 
rect. Attach the PC board to the base 
of the case with the four M3 screws 
directly into the integral standoffs in 
the case. 

The front panel label can be at- 
tached to the lid of the case and the 
holes drilled and filed to shape for the 
two slide switches, the 3mm LED and 
the three trimpot spindles. 


The PC board is a nice neat fit 
inside the pocket-sized case. Tt 
contains its own 9V battery 

— don't be tempted to run this 
from a mains adaptor! 


Drill a hole in the end panel for the 
output socket to allow access for the 
DC plug. 

The battery clip wires are fed 
through from the battery compartment 
side via the holes in the box. Secure 
these wires with a cable tie and solder 
them to the PC stakes using heatshrink 
tubing (the small diameter length cut 
in half) to cover the PC stakes and 
wire. Mosfet Q2 also has its tab cov- 
ered in heatshrink tubing to avoid its 
tab shorting to the tab of Q1. 


Testing 

Fit the battery and plug in the 
DC socket with the backing piece 
removed. Connect a multimeter (set 
to the 200V DC range) between the 
outside terminal of the plug (-) and 


No. Value 4-band Code (1%) 9-band Code (1%) the tab of Q1. 

С 1 150kQ brown green yellow brown brown green black orange brown Switch on power and check that 
О 1 100kQ brown black yellow brown brown black black orange brown LED1 lights and that there is a voltage 
СО 1  47kQ yellow violet orange brown yellow violet black red brown о d M 
EI "ij 10kQ brown black orange brown brown black black red brown a reading of HOY P 

О 1  22kQ red red red brown red red black brown brown If you are not able to obtain the 
Le" 1kQ brown black red brown brown black black brown brown correct voltage, check that the trans- 
CL) 1 18082 brown grey brown brown brown grey black black brown former is wound correctly. In particu- 
О 1 1500 brown green brown brown brown green black black brown lar, check the winding directions for 
poen 270 red violet black brown red violet black gold brown E ie voltage at pin 1 of 
И 1 brown red black brown brown red black gold brown {G2 is around +10VDC. Set the pulse 
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width pot VR4 fully clockwise and 
select the continuous mode. 

Connect your multimeter set for AC 
volts across the DC socket terminals. 
You should measure about +18V AC, 
indicating that switching is taking 
place. 

Note that this is only an indication 
of the output, as some multimeters 
may give different readings. The 
readings should alter with different 
control settings. With intermittent 
mode selected, you should see the 
voltage changing from 0V to a higher 
reading. 

If you have access to an oscillo- 
scope, the output pulses can be ob- 
served to verify that the pulse width 
and frequency are to specification. 


Using TENS 


Make up electrode leads using the 
2.5mm DC plug and the two 2mm 
plugs. Now connect to the electrodes. 
The electrode sockets may need to be 
slightly crimped with pliers to close 
up the socket hole. This will hold the 
2mm plugs more securely. 

The electrodes are usually supplied 
with an adhesive back that allows 
them to be easily attached to the skin. 
If the adhesive dries out, a smear of 
personal lubricant will be helpful. 

The electrodes can then be attached 
to the skin using any of the variety 
of tapes or bandages used to secure 
wound dressings. Attach the elec- 
trodes in position on either side ofthe 
pain source. (A useful chart showing 
typical TENS pad locations may be 


found at www.vitalityweb.com/back- 
store/tensplacement.htm) 


Before switching on the TENS unit 
be sure that the output voltage is 
turned down to the minimum. 

Wind the voltage up until a DESDE 
sensation can be felt and adjust the 
pulse rate and. width for the desired 
effect. The voltage will need to be 
wound up during the period of treat- 
ment to compensate for the body's 
adaptation to the stimulation. 

The intermittent selection is used 
where the treatment period is long 
(normal treatment sessions are typi- 
cally for 20 minutes) or where the 
user finds the continuous effect to be 
waning. 

It is possible that the TENS pads 
will irritate the skin, not (usually) so 
much from the TENS itself but the 
adbesive used on the pads. If so, we 
suggest trying a different brand or 
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TENS pads are normally self-adhesive and, with care, can be used many times. 
When not in use they should be stuck onto the backing sheet they came with. 
The most usual position for pads is each side of a painful area, bearing in mind 


the warnings published on page 17. 


type of pad. 

There is a wealth of information 
on the internet about TENs units and 
their use. 

Like any treatment regimen, we sug- 
gest you ask your General Practitioner 


TENS UNIT 04101061 


Figs 8 & 9: same-size artwork for 

the PC board and front panel. A 
photocopy of the front panel can also 
be used as a drilling template for the 
case. 


for advice before commencing treat- 
ment with the TENS unit. Remember, 
TENS does not treat any underlying 
condition; it merely masks the pain 
and makes it more bearable. 5С 
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Announcing the 
inaugural 


2006 SILICON CHIP 
Excellence in Educ 


SILICON CHIP magazine aims to promote the education, development and application 
of electronic technology in all fields throughout Australia. As part of that aim, we are 
announcing the SILICON CHIP Excellence in Education Technology awards, with a prize 
pool of $10,000. The inaugural awards will be announced in the December 2006 issue of 
SILICON CHIP. 


Separate awards will be made to students of secondary schools.throughout Australia and 
to students of universities and TAFE colleges throughout Australia. 


The secondary school awards will have three categories: 
(a) Best final year assignment of an individual student involving electronics 
technology 
(b) An award to the school sponsoring the winning individual student 
(c) Best school project involving electronics technology 


The university and TAFE college awards will have three categories: 
(a) Best project from a student as part completion of a degree, diploma or certificate 
in electronics or a related field (ie, mechatronics) 
(b) Best research project from a post-graduate student working in an area of applied 
electronics 
(c) An award to the university faculty or school sponsoring the best research project. 


Entries and judging 


The awards will be judged by the editorial staff of SILICON CHIP, convened as a judges 
panel. The decisions of the judges will be final. | 


Entries for the 2006 awards will open 1** May 2006, with final submissions to be made by 
September 30", 2006. All submissions will be confidential, until the winners are announced, 
in the December 2006 issue of SILICON CHIP. 


Each award will take the form of a cash prize and a commemorative plaque. All enquiries 
about these awards should be directed to the editor via email to: 
awards@siliconchip.com.au 
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Super Tool Kit 

A compact hobbyist hand tool, ideal for 
working on projects involving sanding, 
polishing, drílling, engraving, milling and 
more. Includes everything you need: wire 
brush, milling cutters, grinding wheel, 
high speed drill bits, chuck collets, eraser 
sticks and a mains plug pack adaptor. 
Comes with storage case. T4754 - 


12V 7L Travel 


$ 


gon 


2.5mm Stereo Plug to 
3.5mm Stereo Jack 
Gold flashed. P 6646 


NB. Product 
$998 


2x RCA Socket to 4 
2x RCA Socket "Ү" 
Splitter/Combiner Adaptor. 
P 6618 

& 98 may vary with 
picture shown 


32 Piece Super-Hard 
Security Bit Set 

An incredibly handy 

bit set for use with 
equipment using 
security screws. 

These polished security 
bits are made from a 
high strength S2-grade 
Chrome Vanadium 
Molybdenum steel alloy. 
T 4514 


569939 
“SAVE 55 
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Cooler and Warmer 

Rugged design, 12 can 

capacity, anti-slip top lid, twin cup 
holder, selectable cooling and warming 
switch, 12 month warranty. M 4501 


EXCLUSIVE TO DSE 


BH Look whats HOT! 


3.5 Digit 

LCR Multimeter 
Measures inductance, 
capacitance, 
frequency, resistance, 
AC/DC currents 

and volts. Also tests 
transistors, continuity 
and diodes. Other 
handy features 
include a 2000 count 
LCD screen, auto 
power off, low 
battery warning 

and an over-range 
indication. Q 1559 


TV Overvoltage 

Protection Line Adaptor 
Protects TVs, VCRs etc against 
overvoltage surges that may be 
due to nearby 

lightning strikes 941698 


P 2098 


3.5mm Quad Plug to 
3x RCA Socket Adaptor 
Suits Canon, JVC and Sony 


camcorders. 
$098 


P6575 


HOT PRICE! 


76mm 
Reflecting Telescope 
700mm focal length, 
1.5x erecting lens, right 
angle adaptor, 

3x Barlow lens, 
finderscope and 
various eyepieces. 


BENCHMARK = 


PREMISES UNDER 
“QA, 24 HOUR соло 
^ \ SURVEILLANCE 4 


E Пра ^u 
VE AS M DUMMY DOME 

2 * dos m TUN " _ CAMERA PLUS 
SecuraView B&W И owen S STICKERS 1. 
This CCTV surveillance system Widens and features CMOS camera, is capable 
отса 2 ae Sirene features a iy, nc н 
infrared LEDs for vision and easy RCA connectiv us Eam orem T 
18m lead and a Hah ve ssolution 5 ' SecuraView 88 ity. In d i prc 


TO USE 
JUST 20-30 
SECONDS 
AFTER 
IGNITION 


SAG TTS ITI TUER A\ 


DIC MITH 


20MHz Dual Trace Oscilloscope 
This 20MHz bandwidth Oscilloscope suits a wide range 
of applications. Dual trace, dual trigger with fully 


PRO-50K Solderpro Kit 
This Iroda PRO-50K cordless 


butane powered soldering iron kit 


is simple to use, with quick ignition adjustable sweep time (23 steps), variable hold-off, 

and an internal tank that provides fully adjustable sensitivity, switch selectable X-Y 

up to 30 minutes of operation at operation, selectable trigger modes, AC, TV-H and TV-V 
mid-setting. Supplied with a 1mm trigger coupling, front panel variable trace rotation 
catalytic (no flame) soldering iron sweep rate from 


tip, an 5-05 Hot Knife tip, 5-07 
Hot Blower tip, pin-point S-06 
Blow Torch tip, as well as a tip 
cleaning sponge, all housed 

in a black plastic case. T 1103 


0.1uS/div to 2 sec/div. 
Complete with two S 
60MHz CRO probes. 

Q 1802 


NB. Front panel may differ from that shown above. 


NB. Colour of soldering iron may vary. 


DIC MITH 


Products also available through www.dse.com.au 


and kits 


CAND KIDS AT HEART) 


Funway 1 Into Electronics Gift Box 

With no dangerous voltages or soldering, 

this makes an ideal gift for children or 

adults. It includes all electrical components, 
reusable plastic bread 
board plus the Funway 1 
book. K 2605 


if 
57 


Жы. СЫ 
G v | 
Ду 2 


FUNWAY 1 INTO ELECTRONICS 
GIFT BOX 


K'Nex 
Screamin 
Serpe 
Build an 
awesome: 
. coaster, full of twists, turns 


PASAT ын OE AVES 
and loops! Realistic style, 
size, sounds and motorised 
action. K 1292 
*Check stores for availability 
—- К 1262 


Incl. flexible 
building 
pieces that 
allow you to 


Lam. 


models. Incl. 6V motor, 
413 pieces, battery pack 
„and charger... 1275 


NDSTORIVIS 


eS 


7 
ттт 


ШУП» STORMS 
Robotic System 2.0 _ 
Uses light, touch and other 
sensors to activate output 
motors. K 1488 
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Motion System 40 
Build 40 different models that 5 
actually move! Includes 387 
re-useable building pieces, 
6V motor and storage case. 


specialists 


Funway 1 Into Electronics Starter Pack 

Want to learn about electronics but haven't a clue about where 
to start. Assuming no prior knowledge of electronics it teaches 
the basics about electronics in a fun and practical way and goes 
through the basics by showing you 
the components and how they piece 
together in circuits when they are | 


finished. Comprises 20 fascinating 
kits with no soldering required, 
it is safe 
to use. 


FUNWAY 1 INTO ELECTRONICS 
STARTER PACK 


AVING STORMS 
Dark Side Kit 
Design, build and E 
power your own 
creations that actually 
move. K 1486 
* Check stores for availability 


IN-STORE NOW! 


hip Magazine 


Get your copy every 
month from your local 
Dick Smith Electronics 
store. B 5020 


*LIMITED STOCK - Check stores for availability 


MITH 
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The electronics 
HOLIDAY FUN FOR THE KIDS 


Discovery Tubes 
Enjoy the multitude 
of fun and educational 
experiments available 
in each tube. 

К 0070 / K 0071 / K 0072 
K 0073 / 0074 


Solar 


Mechanical Alien i Ñ 
Educational Kit Build your very own | MS 


A fun, inexpensive walking alien! Includes DSE| 
way to RE about wooden boards, gears, Mechanical ^ }\ 
solar energy. shafts, switch and motor. Racing Саг а. < ү. 
Comes with solar Includes simple Buildyour ьа. ~ 7 
cell module, instructions. Powered “own motorised E" We 
solar-powered by 2 x AA batteries racing eir Recommend "ie" 
motor, wires and (not incl). K 1245 nies pre yum JUD S up udo 
plastic turntables. | Inclu inched wooden boards, — 
K 1060 - gears, sh fts. awite and Ss. pac 
5 38 96 motor. genie instructions, 
13 Powered by 2 x AA batteries 
(not incl). K 1248 
| Е 
Techno Kit Techno Kit 
AIRTRIKE TS/001 „а; = aloe SYNCRO RACERS сеа жй. ясавы. Rabat Rit 
Build a futuristic =| — 2 cars! rr Peach cereus 
propeller powered | Build then race | detect.olistaciós: 


two fantastic 
electric cars. 


Trike. Converts to 


d ill use i 
a conventional Scarab will use its 


antenna (touch 


pulley drive Adjust different 
system. K 1140 9 vv ratios to go отвор " Ead 
as fast possible. 


and automatically walk around them. Includes 
2 sets of differently designed legs. Requires 
solder, tools. 


sogas = pura i P seg" 


WOW Science Deluxe 67 PIECE 

Inventor Vehicles Microscope Set MICROSCOPE 
Build, modify and Zoom power up to 
customise your own {1200x all necessa 9 
hovercraft, electric components. s included. | 
buggy or propeller 
! car with this fun kit. 


K 1142 


Robot Kit 
Works just like 
an A.l. robot 
and it never fails 
to find its way 
out of a maze! 
The Escape - 
Robot makes use of 3 infrared emitting 4 c n 

diodes and 1 infrared receiving module їо „~ Y = 
send/receive signals and detect obstacles. 2“ Y^ . № 


Has an in-built microprocessor, which 


enables it to think ® : 
on its own. Requires $2997 53238 
solder and tools. К 1233 
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Loads of handy 


THE PERFECT SOLUTION 
ЛЕ YOU NEED MORE 
‘THAN 1 SET OF AV INPUTS 
ОМ YOUR TV = 


“Auto AV Selector DICKA SMITH 
power ~ Ало "Put 


Automatic 4-Way Video Switch Box S 98 
There's no need to keep plugging and unplugging devices every time you want to use them. 


This unit allows up to 4 AV devices to be connected to a TV at the one time and for the 
devices to be switched automatically or manually. Includes an AV cable and power supply. 
L 5968 


DICKC?SMITH тт 0050898 ороо, 


Freeze Spray Handy Lamp WITH COMPON ENT 
Instantly cools small Complete with two 
components to assist = 240V electrical 


mains outlets, 7m Heavy Duty Toolbox 

extension lead and Generous 30kg capacity. 
60W light socket. Ideal portable storage system for the home handyman, 
M 7350 hobbies, arts, crafts and leisure activities such as fishing. 


with detecting 
thermal faults. 
Non-flammable. 250g 
can. N 1190 


Includes foldout trays in the lid for smaller 
5 Á 99 components, as well as an internal 98 
removable tray with its own carry handle. 
HOT PRICE Size: 535(W) x 250(D) x 238(H). H 4597 


Temperature Controlled Soldering Station 
| Featuring 150°C to 450'C variable temperature 
DSE control, the T 2200 model is fitted with 
a thinner, lightweight 48W soldering pencil. 
_ for easier handling, while still retaining the 
. use of the standard tips from the earlier 
model for ease of replacement. 
Temperature is sensed at the tip and 
displayed on the front panel meter. 
For greater safety, a transformer in 
the soldering station provides 24V — 
power to the soldering pencil, which 
is fitted with highly flexible heat 
resistant silicon rubber cable. 
An iron holder, cleaning sponge 
and medium size plated chisel 
tip are supplied as standard. 
X Energy Authority approved. 
x 


LED Safety Light 

Assists in warning of dangerous situations due to 
breakdown or traffic accident, 18 bright LEDs visible 
for up to 2km (line-of-sight), weather resistant, requires 
4 x AA batteries, includes stainless 

steel tripod with adjustable height $2998 
from 27cm to 45cm. L 5670P 


\ 


240V powered. Т 2200 


in. 


РЯ 


KORJO * 52633 
Travel Essentials Pack М 7310Р 


sil 


emm TOC all! 
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WATCHGUARD 
HOME ALARM 


Em "SAVE $400 ) 


GX Compact Car Alarm 

With smart code-learning remote 
technology, this alarm protects doors, 
boot and bonnet. Features include a 
car body impact sensor, remote panic, 
flashing indicators and red dash light. 
This alarm is current-sensing and has 
ek locking outputs. L 5441 


JANUARY JANUARY JANUARY 
. SPECIAL SPECIAL SPECIAL 
b 
On/Off Toggle Switch SPDT 12V DC Single Pole DPDT 12V DC Double Pole 
with Firing Safety Lock Double Throw High Power Double Throw High Power 
P 7691 P 8010 P 8012 
NORMALLY $9.98 S 44 NORMALLY $9.98 S 98 NORMALLY $10.98 5 98 


Available in-store or through our 


Direct Sales Division 
Phone: 1300 366 644 Y 


(Local call charge) 
Fax: (02) 9642 9155 
Mail: DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, 
PO Box 500, 


Regents Park DC NSW 2143 
(No stamp required) 
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digitor 


4-Door Central Locking 
Lock and unlock four car doors via the 


м driver's door. Suitable for connection 


to car alarms and immobilisers with a 
negative pulse output. Includes 
installation manual, all mounting 
hardware, wiring harness, motors 
and relay control unit. L 5451 


5 98 


JANUARY 
SPECIAL 


DPDT 12V DC Double Pole 
Throw Heavy Duty 


P 8014 S 98 


NORMALLY $10.98 


‚ Helping Hands 
with Magnifier 
Makes working on PCBs much 
easier! It has a heavy cast-iron 
base for added stability, a 
magnifying glass, plus alligator 
clips to hold the 
PCB while you S 99 
are working 
on it. T5715 


9797 


Dubbed “Little Jim”, this low-power “baby” AM radio transmitter 
has a range of just a few metres, to keep it nice and legal. It’s ideal 
for sending the output of your MP3 player or personal CD player to 
your car radio, or for feeding recordings of vintage radio shows to 
vintage radios, so they sound really authentic. 


Y WOULD YOU want a broad- 

cast band AM transmitter with a 
power output so low that it can only 
be received inside a radius of about 
four metres? Well, let's say you've just 
finished building a replica of a classic 
1940s' era AM radio, which you're 
entering into a club competition. 
Wouldn't it be great if you could tune 
it into an "authentic" old time radio 
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program, to recreate the way it might 
have sounded back then? 

With this little transmitter you'll be 
able to do just that, by rebroadcasting 
historic radio programs like those 
available on CD from Screensound 
Australia (see sidebar). 

Alternatively, you might want to 
play the music from your personal 
MP3 or CD player through your car 


radio when you're drivingto and from 
work —but the radio lacks direct audio 
inputs. With this little transmitter, 
that's no problem - although you will 
need to modify it slightly so that it runs 
from the 12V car battery. 

In short, the whole idea of this 
project is allow any line-level audio 
signal to modulate an RF carrier in the 
AM broadcast band, so that it can be 
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played through a nearby conventional 
AM radio. 

The carrier frequency of the trans- 
mitter can be tuned to virtually any- 
where in the lower half of the broad- 
cast band — ie, from 550kHz to about 
980kHz. This allows you to choose 
a frequency that's away from any of 
the broadcasting stations operating in 
your area, to ensure interference-free 
reception. 

The audio quality from the trans- 
mitter’s signal is very close to that of 
the program material you feed into 
it, because it uses a special balanced 
modulator IC. There's also a modula- 
tion level control, so you can eas- 
ily adjust the transmitter for the best 
balance between audio volume and 
minimum distortion. 

But the best part is that the whole 
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ШШ 
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AUDIO 
SIGNALS 


FROM CD : 
OR MP3 | 
PLAYER MODULATION 
| | (VOlUME] 


AMPLITUDE 
MODULATED 
RF SIGNAL 


AUDIO 
MODULATING 
SIGNAL 


Fig.1: this is the block diagram for “Little Jim”. A tunable RF oscillator sets 
the carrier frequency and this is them amplitude-modulated by the audio 
signal. The modulator’s output is then amplified and fed to an antenna. 


transmitter uses just a handful of parts 
(including two transistors and the 
modulator IC) and fits inside a stand- 
ard ОВЗ sized plastic jiffy box. It's also 
low in cost and easy to build, as all 
the parts fit on a small PC board. And 
it’s run from either a plugpack power 
supply or a 12V battery, so safety isn’t 
a problem, even for beginners. 


How it works 


Although it's extremely simple and 
designed for very low output power, 
"Little Jim" uses exactly the same 
"building blocks" as a full-sized AM 
radio transmitter. Fig.1 shows the 
details — it consists of an RF (radio 
frequency) oscillator, a modulator and 
an RF output amplifier or "buffer". 

The job of the RF oscillator is to 
generate a continuous sinewave sig- 
nal of constant amplitude and with 
a frequency in the range from 550- 
1650kHz — ie, in the AM broadcast 
band. This provides the transmitter's 
"RF carrier", which is the frequency 
you tune to with your AM radio to 
receive the signal. 

In most full-size AM transmitters, 
the RF oscillator uses a quartz crystal 
and is fixed in frequency, so the station 
concerned is always found at exactly 
the same place on your radio's tun- 
ing dial. However, in this case, the 
oscillator is tunable over the range 
from 550kHz to about 980kHz, so you 
can set the transmitter's frequency 
to a part of the band that's currently 
unoccupied in your area, for clear 
reception. 


The signal produced by the RF oscil- 
lator is fed into the modulator, which 
is the "heart" of the transmitter. As 
shown in Fig.1, this also receives the 
audio signals from your MP3 or CD 
player. In this case, the stereo signals 
from the player are fed in via a simple 
mixing circuit, to convert the signals 
into mono. The resulting mono sig- 
nal is then fed to the modulator via a 
modulation (volume) control, which 
sets the modulation level. 

In operation, the modulator uses the 
audio signal to vary the amplitude of 
the RF signal (ie, it varies the ampli- 
tude of the carrier). When the audio 
signal swings positive, the amplitude 


The AM transmitter described in 
this article has very low RF power 
output (a tiny fraction of a watt) and 
is designed to have a range of no 
more than about four metres. 

Do not attempt to modify the 
circuit with the aim of increasing 
its power output or to increase its 
range by feeding its output into a 
much larger antenna, because this 
would greatly increase the risk of 
interfering with the reception of 
licensed broadcasting stations. 

It would also make you liable to 
prosecution by the broadcasting 
and spectrum management au- 
thorities and probable confiscation 
of your equipment as well. 
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4.7nF 


10k 


MODULATION 
DEPTH [VOLUME] 


10k 


VRI 50k 


CARRIER 
(UN) BALANCE 


5E "LITTLE JIM' AM TRANSMITTER 


Fig.2: the final circuit uses a Colpitts oscillator based on transistor ()1 to generate the carrier frequency which is 
then modulated by the audio signal fed into pin 1 of IC1 (MC1496). The modulated RF signal is then amplified by 
common-emitter amplifier stage (2 and fed to the antenna. Potentiometer VR2 sets the modulation depth. 


of the carrier is increased and when it 
swings negative, the carrier's ampli- 
tude is reduced. 

Asaresultthe RF output signal from 
the modulator is varied up and down 
in amplitude, directly in step with 
the audio signals. In other words, the 
RF carrier is "amplitude modulated". 
The waveforms in Fig.1 show the 
basic idea. 

Amplitude modulation or “AM” 
is just one way of using an RF signal 
to carry audio or other kinds of in- 
formation from one place to another. 
Another approach is to frequency 
modulate the carrier and this trans- 
mission standard is called “FM” (for 
frequency modulation). 

The amplitude-modulated RF 
output from the modulator is very 
weak, so before it can be fed to our 
transmitting antenna (which is just 
a short length of wire) we have to 
increase its level slightly by passing 
it through the third building block: 
the RF buffer amplifier. This stage 
amplifies the modulated RF signal to 
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a level that’s just high enough to cause 
weak radio signals to be radiated from 
the antenna. 


Circuit details 

OK, so that's the basic operational 
details of the transmitter. Now let's 
take a look at the circuit diagram 
— see Fig.2 

The RF oscillator (which generates 
the carrier signal) is a simple Col- 
pitts circuit, based on transistor Q1. 
This uses the primary winding of RF 
transformer T1 as the inductive arm of 
its resonant circuit, along with fixed 
470pF and 100pF capacitors and a 
miniature tuning capacitor (VC1). T1 
is a miniature local oscillator coil from 
a low-cost AM receiver coil kit. 

The output ofthe oscillator is taken 
from the secondary winding of T1. 
This is then fed through a 4.7nF DC 
blocking capacitor and a series 10kQ 
resistor to one ofthe two carrier inputs 
(pin 10) of IC1, an MC1496 balanced 
modulator specially designed for this 
kind of use. 


REG] 7812 dan 


р < 4 
OUT м 


GND | 


* FROM UNREGULATED 
'12V' PLUG PACK 


7812 


B | 
INC 
OUT 


| 


GND 


1N4004 
ELM — ММ АЕ 
A K 


The second carrier input of IC1 is 
pin 8 and is tied to ground potential 
as far as RF signals are concerned us- 
ing a 10nF capacitor. However, the IC 
needs both its carrier inputs held at a 
DC bias level of about +6V and that’s 
the purpose of the voltage divider 
network involving the 1.5kQ, 5600 
and 1kQ resistors between +12V and 
ground. 

The 1kQ resistor between pins 8 and 
10 ensures that both carrier inputs are 
biased at the +6V level. It also forms a 
voltage divider with the 10kQ resistor 
from T1, to reduce the unmodulated 
carrier level at IC1’s inputs to below 
60mV RMS - the maximum level 
which can be applied to its carrier 
inputs for undistorted output. 

IC1's audio modulating signal in- 
puts are at pins 1 and 4 and these have 
to be biased lower than the carrier 
inputs, to about -4V DC. This voltage 
is provided across the lowest 1kQ 
resistor in the main bias divider and 
fed to the two audio inputs (pins 1 & 
4) via two 1.5k resistors. In addition, 
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the audio inputs are connected via 
10kQ resistors to trimpot VR1, which 
allows fine adjustment of their relative 
bias — and hence the modulator IC's 
Operation. 

The stereo audio input signal is fed 
into the unit via jack socket CON2 and 
mixed together via two 10kQ resistors 
to form a mono signal. This signal is 
then fed to modulation depth control 
VR2. 

In addition, two 10kQ resistors have 
been connected between the audio 
inputs of CON2 and ground. These are 
used to provide suitable loads for your 
CD or MP3 player line/headphone 
outputs. If your particular player needs 
loads of less than 10kQ, these two re- 
sistors can be reduced in value. 

As shown in Fig.2, the modulating 
signal from VR2 is fed to just one ofthe 
modulator's audio input pins — in this 
case, to pin 1 via a 4.70 F DC blocking 
capacitor. The second input (pin 4) is 
tied to ground via a 100UF capacitor, 
so the full audio (AC) voltage from VR2 
is effectively applied between the two 
input pins. 

The 1kQ resistor connected between 
pins 2 & 3 of IC1 is used to set the 
internal gain of the modulator, while 
the 10kQ resistor from pin 5 to +12V 
sets the IC's internal bias and operating 
current level. 


Modulated carrier outputs 


The modulated carrier outputs from 
IC1 appear at pins 6 & 12, which are 
both connected to the +12V rail via 
3.3kQ load resistors. In this circuit, 
we only use the output from pin 12 
and this drives the base of RF ampli- 
fier transistor (2 via a 12kQ resistor. 
Transistor Q2 is connected as a sim- 
ple common-emitter amplifier stage, 
with an unbypassed emitter resistor 
to ensure low gain and stability. Its 
amplified output is developed across 
the collector load formed by L1, a 
broadcast-band antenna coil wound 
on a very small ferrite rod. 

As well as forming Q2’s collector 
load, L1 actually forms part of the 
transmitter's antenna, because the 
ferrite rod inevitably radiates some 
RF energy. However, its very small 
size makes it a rather poor radiator, 
so an external wire antenna (about 
two metres long) is also connected 
to Q2's collector via a 10nF coupling 
capacitor. 

This *dual antenna" system gives 
the transmitter a range of about three 
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or four metres, despite its very low RF 
power output. 


Power supply 

The circuit is powered from a regu- 
lated 12V rail and this is derived from 
the mains via a 12V DC plugpack sup- 
ply, diode D1 and 3-terminal regulator 
REGI. 

А 12V DC plugpack supply is speci- 
fied, since these typically deliver 15- 
16V when only lightly loaded. The 
transmitter circuitry draws less than 
40mA in operation, which means that 
REG1 has quite enough “head room” 
to provide a well-regulated +12V 
output. 

Diode D1 provides reverse polarity 
protection, to prevent the circuit from 
damage if the supply is connected the 
wrong way around. 

Alternatively, for use in situations 
where no mains power is available, 
the transmitter can be powered from 
a 12V battery (eg, a car battery). This 
involves removing REG1 and replacing 
it with a wire link between its input 
and output connection pads. More 
about this later. 

Finally, LED1 is used to provide 
power-on indication, It’s connected 
across the 12V supply in series with 
a 1kQ current-limiting resistor. (ie, the 
current through the LED is 10mA). 


Construction 


Construction is easy, with all the 
parts mounted on a small PC board 
measuring 122 x 57.5mm. This board 
has cutouts in each corner, so it can 
fit snugly inside a standard UB3 size 
jiffy box. 

Note that there are actually two 
slightly different versions of the PC 
board, to suit the two different 3.5mm 
stereo jacks sold by kit suppliers, The 
board coded 06101061 suits the jack 
sold by Dick Smith Electronics, while 
the version coded 06101062 suits the 
jack sold by both Jaycar Electronics 
and Altronics. 

There are no other differences — apart 
from the provisions for mounting the 
different 3.5mm jacks (CON2), both 
board versions are identical. 

Fig.3 shows the assembly details. 
Begin the by fitting the PC board 
terminal pin for the antenna wire 
connection, located just to the right 
of the antenna rod, then fit DC input 
connector СОМ1 and the audio input 
jack CON2. 

That done, you can install the re- 


Parts List 


1 PC board, code 06101061 

(DSE version) or 06101062 
. (Altronics and Jaycar versions), 
122 x 57.5mm 

1 UBS-size jiffy box (130 x 67 x 
44mm) 

4 M3 x 10mm tapped spacers 

9 M3 x 6mm machine screws, 
round head 

1 M3 hex nut 

1 mini RF oscillator coil in can 
(T1 – red slug) 

1 Ferrite rod, 55mm long, with 
BC band coil (L1) 

1 Mini tuning capacitor 60- 
160pF, with disc-type knob 
and mounting screws (VC1) 

1 2.5mm concentric DC socket, 
PC-mount (CON1) 

1 3.5mm stereo jack, PC-mount 
(CON2) 

1 mini control knob (to suit VR2) 

2 cable ties, 100mm 

1 PC terminal pin, 1mm diameter 

1 2m length of insulated hookup 
wire 

1 50kQ horizontal trimpot (VR1) 

1 50k log pot, 16mm PC-mount 

(VR2) 


Semiconductors 

1 MC1496 balanced modulator 
(IC1) 

1 7812 +12V regulator (REG1) 

2 PN100 NPN transistor (Q1,Q2) 

1 3mm green LED (LED1) 

1 134004 silicon diode (D1) 


Capacitors 

1 220uF 25V RB electrolytic 
1 100uF 16V RB electrolytic 
1 22uF 16V RB electrolytic 
1 10uF 16V RB electrolytic 
1 4.7uF 16V tantalum 

2 100nF monolithic 

1 10nF metallised polyester 
1 4.7nF metallised polyester 
2 470pF NPO disc ceramic 
1 100pF NPO disc ceramic 


Resistors (0.25W 1%) 
2 15КО 3 1.5kQ 
1 12kQ 4 1kQ 
8 10kQ 1 5600 


2 3.3kQ 1 4700 


sistors. These are not polarised, so 
you can fit them either way around 
although it's best to have their colour 
codes all running in the same direc- 
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The PC board is mounted on the lid of the case using four 
M3 x 10mm tapped spacers and eight M3 x 6mm machine 
screws. Note how the antenna rod is secured using plastic 
cable ties. 


tion to aid checking later on. Table 2 
shows the resistor colour codes but 
you should also check each unit with 
a digital multimeter before installing 
it, just to make sure. 

The non-polarised ceramic, mono- 
lithic and metallised polyester capaci- 
tors can go in next. Again, these can 
again go either way around but be 
sure to fit the correct value in each 
position. Once they’re in, install the 
larger polarised capacitors. These in- 
clude the 4.7uF tantalum unit which 
goes just below VR2 and the four RB 
electrolytics. Note that these must all 
be fitted with the correct polarity, as 
shown on the layout diagram. 

The final capacitor to fit is tuning ca- 
pacitor VC1. This fits on the top of the 
board, with its spindle stub shaft and 
three connection tabs passing down 
through matching holes in the board. 
The board is then turned over and the 
capacitor body attached to the board 
using two of the M2.5 x 4mm screws 
supplied with it. Don’t lose the third 
screw, though — you'll need it later to 
attach the disc knob to VC1's spindle. 
Now solder VC1’s three connection 
tabs to their board pads. 

The oscillator coil T1 is next on 
the list. This is effectively polarised, 
because there are three connection 
pins on one side of its base and only 
two on the other — be sure to orient 
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it correctly before pushing it all the 
way down onto the board. There are 
seven solder connections to make in 
all — five pin connections plus two for 
the can lugs. 

Trimpot VR1 and modulation con- 
trol pot VR2 can now go in, after which 
you can fit the semiconductors — diode 
Di, transistors Q1 and Q2, IC1 and 
LED1. These parts are all polarised 
so be sure to install them as shown 
in Fig.3. 

LED1 should initially be installed 
with its body about 20mm above the 
board {this can be done by sliding a 
20mm-wide cardboard spacer between 
its leads and pushing the LED down 
onto this spacer). Its leads should then 
be bent down through 90° at a point 
about 14mm above the board, so that 
the LED faces away from the board and 
will later protrude through a match- 
ing hole in the side of the case during 
final assembly. 


Mains or battery power 


Ifyou intend running the transmitter 
from a mains plugpack, install regula- 
tor REG1 in the position indicated. As 
shown in Fig.3, this is mounted hori- 
zontally on the board, with its metal 
tab secured by an M3 x 6mm machine 
screw and nut. 

To do this, first bend its leads down 
by 90° at a point 6mm from its body, 
then fit it to the board and secure its tab 
using the screw and nut. That done, its 
leads can be soldered to their respec- 


tive pads. Don’t solder its leads before 
securing the tab. If you do, the solder 
joints could fracture due to stress as 
the screw is tightened. 

Alternatively, if you intend running 
the transmitter from a 12V battery, 
REGI is left out and a small wire link 
fitted instead. This link should be 
fashioned from a short piece of tinned 
copper wire (or a resistor lead offcut), 
bent in an inverted-U shape with its 
centre section just over 5mm long. This 
is then fitted between the two outer 
connection lead holes for REG1 and 
soldered to the pads underneath. 


Antenna rod & coil 


The final component to fit to the 
transmitter board is the antenna rod 
and coil assembly (L1). This is secured 
using two small cable ties, each of 
which loops around under the board 
through the pairs of 3mm holes pro- 
vided for this purpose. 

(Note: do not replace the cable ties 
with wire or any other metal bands. 
A metal loop would form a “shorted 
turn" and this would absorb RF energy 
and seriously degrade the perform- 
ance). 

Unfortunately, making the coil's 
connections to the board can be a bit 
tricky. In most cases, there are four 
leads and it's not easy to work out 
which are the correct two to use - ie, 
the actual start and finish of the coil. 

In fact, the only reliable way to 
identify the start and finish leads is 
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Fig.3: install the parts on the PC board as shown here, taking care to keep all 
component leads as short as possible. Note that board has been designed to accept 
both 16mm and 24mm pots for VR2 (although a 24mm pot would not allow the 
board to fit inside the specified UB3 case. 


to check all lead combinations with 
an ohmmeter and go with the combi- 
nation that gives the highest reading 
~ typically around 110. 

Another little trap is that with 
many of these coils, the intermedi- 
ate leads actually consist of two fine 
gauge insulated wires, twisted tightly 
and soldered together at their outer 
ends. This means that if you decide 
to cut these leads short, they must 
be bared and soldered together again 
— otherwise you'll find that the coil 
has become an open circuit between 
: start and finish. And of course, the 
transmitter won't function very well 
with L1 open circuit, as this prevents 
Q2 from drawing current! 

A word of advice: if you do shorten 
any of the coil leads, it's a good idea 
to check the coil continuity with your 
multimeter before you solder the start 
and finish leads to the board. 


The last step in wiring up the board 
isto solderthe end ofa 2-metre length 
of insulated hookup wire to the “ANT 
WIRE” terminal pin at the end of the 
antenna rod. That done, it's time to fit 
the tuning “disc knob” to VC1’s shaft 
and fasten it in place using the remain- 
ing M2.5 x 4mm screw. 

The board assembly is now ready to 
attach to the box lid (used here as the 
transmitter’s base). Before doing this, 
however, you may need to drill and 
cut the various holes in both the lid 
and the box itself, if you’re building 
the project from scratch. The location, 
size and shape of each of the holes is 
shown in Fig.5. 

Alternatively, if you’ve purchased 
a complete kit, the box will probably 
be supplied predrilled, with screened 
graphics for the front panel. 

The PC board assembly is secured to 
the lid using four M3 x 10mm tapped 


парте СарасіїоцСойеѕ 


uF Code ElACode IEC Code 


Value 


100nF 0.1pF 104 100n 
10nF  .O1üuF 103 10n 
4.7nF .0047uF 472 4n7 
470pF NA 470 470p 
100pF NA 100 100p 


spacers and eight M3 x 6mm machine 
screws (see photo). Once that’s been 
done, it’s time to check the transmit- 
ter’s operation. 


Checkout & adjustment 


It’s easy to check and adjust the 
transmitter’s operation using a fre- 
quency counter, an oscilloscope and 
an audio signal generator. However, 
these are not essential and you can do 


5-Band Code (1%) 

brown green black red brown 
brown red black red brown 

brown black black red brown 
orange orange black brown brown 
brown green black brown brown 
brown black black brown brown 
green blue black black brown 
yellow violet black black brown 


4-Band Gode (1%) 

brown green orange brown 
brown red orange brown 
brown black orange brown 
orange orange red brown 
brown green red brown 
brown black red brown 
green blue brown brown 
yellow violet brown brown 
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Fig.4: this is the full-size front-panel artwork. It can be cut ош and used directly 
if required and can be protected using wide strips of adhesive tape. 


the job quite well using just a multime- 
ter (preferably a DMM) and a reason- 
ably sensitive AM radio receiver. 
The step-by-step adjustment proce- 
dure is as follows: 
(1) Switch the radio on and tune it to 
a convenient frequency in the lower 
section of the broadcast band, away 
from any of the local broadcasting 
stations (in Sydney, you can tune to 
about 820kHz). 
(2) Turn the volume up (you'll just 
hear static at this stage) and posi- 
tion the radio near the transmitter, 
orientated so that its internal ferrite 
rod antenna is roughly parallel to the 
transmitter's ferrite rod. 
(3) Turn the transmitter's tuning con- 
trol (VC1) to one end of its range, set 
trimpot VR1 well away from its centre 
position (this is important) and set VR2 
(modulation depth) to its midrange 
position. 
(4) Turn the adjustment slug in T1 
anticlockwise a couple of turns using a 
small screwdriver or alignment tool. 
(5) Feed a stereo audio signal from 
your MP3 or CD player into the trans- 


mitter by plugging the audio cable 
into CON2. 

(6) Apply power to the transmitter 
and check that the power LED (LED1) 
lights. If it doesn't, unplug the power 
lead and look for your wiring mistake. 
You've probably fitted either D1 or 
LED1 with reversed polarity. 

(7) Use your DMM to check the sup- 
ply voltage at the output pin of REG1, 
relative to board earth; it should be 
very close to +12V. Check that the 
voltage at pin 8 of IC1 is close to +6V 
(if these voltages check out correctly, 
your transmitter is very likely to be 
working correctly). 

(8) Listen carefully to the radio while 
you turn the transmitter's tuning knob 
very slowlytowards the other end of its 
range. At some point, you should start 
to hear the music from your MP3 or CD 
player, after which you should be able 
to tune the transmitter so that its signal 
is received at a good strength. 


Troubleshooting 


Can't find the signal? The first thing 
to do is to try tuning the transmitter 


MintagepustralianiRadiombrogramsaOngoD 


If you'd like to rebroadcast genu- 
ine old time Aussie radio programs 
through your "Little" Jim AM Transmit- 
ter, you should know that many of the 


programs are now available on CD 
from ScreenSound Australia (the Na- 
tional Screen and Sound Archive). 
Currently they have some 11 differ- 
ent CDs available, with classic "golden 
age of radio" programs, including quiz 
shows, serials like Dad & Dave and 
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Mrs 'Obbs, comedies like The Bunk- 
house Show and McCackie Mansion, 
and so on. All CDs are currently avail- 
able for $24.95 each, including GST 
(but not postage). 

For more information on what's 
available, visit the ScreenSound 
website at shop.screensound.gov. 
au. You can even buy the CDs direct 
via their secure online purchasing 
system. 


back the other way but even more 
slowly and carefully than before. Ifthis 
still doesn't bring success, try turning 
the adjustment slug in oscillator coil 
T1 anticlockwise another half-turn 
(or even a full turn if this later proves 
necessary). This will shift the oscilla- 
tor's tuning range up in frequency and 
should allow you to correctly adjust 
the transmitter when you tune VC1 
over its range again. 

If you still can't find the transmit- 
ter's signal, it may be that its output 
is a little too weak to be picked up by 
the receiver. In that case, try draping 
the transmitter’s antenna wire over 
the receiver, or twist it around the 
receiver's telescopic FM antenna if it 
has one, just to couple in a bit more 
of the transmitter's output. 

Once you've found the signal and 
adjusted the transmitter's tuning con- 
trol for the best reception, try turn- 
ing up the transmitter's modulation 
control (VR2). This should make the 
reception even louder and clearer 
but if you turn the control up too far, 
the music will become distorted. Just 
back it off again until the distortion 
disappears. 

You can also try adjusting trimpot 
VR1, because a small amount of ad- 
justment one way or the other can 
also improve transmission clarity. 
That said, you'll find that its optimum 
position is about halfway between the 
centre and one of the end positions of 
the rotor (on either side). 

Don't set this trimpot (VR1) too close 
to its midway (centre) position, be- 
cause this balances out the RF carrier 
altogether and gives double sideband 
(DSB) suppressed carrier modulation. 
And that gives and quite high distor- 
tion when you're using a normal AM 
receiver. 

Once all the adjustments have been 
made, your Little Jim AM Transmitter 
is working correctly and you're ready 
for the final assembly. 


Final assembly 

If your UB3 box has vertical PC 
board mounting ribs inside, you'll 
also have to cut some of these away. 
That's because the transmitter board 
assembly is a fairly tight fit inside the 
box and the ribs foul the ferrite rod 
and its coil. 

Theribs to remove are mainly those 
at the rear side of the box, where they 
interfere with the ferrite rod. However 
it's also a good idea to cut away any 
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SLOT A: 4mm x 25mm 
HOLE B: 3.5mm DIAM 
HOLE C: 7.5mm DIAM 
HOLE D: 1.5mm DIAM 
HOLEE: 6.5mm DIAM 
HOLE F: 9.0mm DIAM 
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16.5 


Fig.5: this diagram shows the | 


drilling and cutout details for 
the plastic case. 
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Why Did We Call R “Little Jim”? 


Now then, perhaps we should ex- 
plain the “Little Jim” monicker. Why not 
“Little Harry”, or “Little Jack”, or “Little 
Curly" or “Little Mary"? Come to think 
of it, why "Little" anything? 

The answer to that question can 
be found in two May 1938 issues of 
"Wireless Weekly", the forerunner to 
"Radio & Hobbies" magazine which 
itself later evolved into "Radio, TV & 
Hobbies" and finally "Electronics Aus- 
tralia”. Those 1938 issues of "Wireless 
Weekly" described the construction 
of a 1-valve AM radio receiver which 
they called — you've guessed it — "Lit- 
tle Jim". 

The headline to the article was 
“Little Jim — Brings Test Play To Your 
Bedside!”. Don't get excited — they 
were talking about the cricket! 

“Little Jim" was pretty simple as 
AM radios go, using just a single 6A6 
twin-triode valve as both a regenera- 
tive detector and audio amplifier. it 
generated sufficient output to drive a 
pair of headphones and the original 
was built into an old butter box with 
an aluminium front panel. A 45V B 
battery generated the high tension 
(HT), while the 6.3V AC filament sup- 
ply was derived from the 240V mains 
via a transformer. 

You could build “Little Jim” by 
scrounging the parts yourself but there 
was also a kit available. Yes, they had 
kits back in those days and "Little Jim" 
was available as a kit of parts (without 
the cabinet) for the princely sum of 
four pounds from a company called 
Foxradio (Fox and MacGillicuddy) of 
57 York St, Sydney. 

Of course, we're not too sure 


ribs on the end near the holes for CON1 
and CON2, because these can make 
final assembly more difficult. You 
should also cut away any ribs on the 
front of the box, around the holes for 
LED1 and VR2, as this make the final 
assembly even easier. 

The ribs are easy to remove. The 
ABS material used in these boxes is 
fairly soft and can be cut away using 
a sharp hobby knife or small wood 
chisel. 

Once the ribs are gone, remove the 
knob from modulation pot VR2 (if you 
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The original “Little b 
Jim" was a 1-valve 
AM receiver built into 
a modified butter box, 
with an aluminium 
front panel. 


(actually, we have no idea) why the 
"Wireless Weekly" editors called 
their receiver "Little Jim" but no mat- 
ter. That was the name it was given 
and it proved to be very popular — so 
popular, in fact, that it was republished 
in the very first issue of "Radio & Hob- 
bies" magazine, in April 1939. 

That set was followed by a full bat- 
tery-powered version dubbed "Little 
Jim's Mate" in the May 1939 issue. 
But it didn't end there, with lots more 


have fitted it for the checkout) and 
unscrew the nut from VR2's ferrule. 
That done, thread the free end of the 
transmitter's antenna wire through the 
small hole in the rear of the box (from 
the inside) and pull most of it through 
the hole. You can now introduce the 
box to front of the lid/board assembly 
at a suitable angle, passing VC1's disc 
knob through its slot and LED1 and 
VR2's shaft through their respective 
holes. 

Next, swing the box down over the 
board assembly, pulling the remain- 


Fig.6: the circuit 
used a single 
6A6 twin-triode 
valve as both 

a regenerative 
detector and 
audio amplifier. 
It generated 
sufficient output 
to drive a pair of 
headphones 


(5) 
PHONES 
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variations published in subsequent 
years. In short, there were lots of “Little 
Jims” and his “mates” published during 
the valve era. 

So that's where we got the name 
from. When Jim Rowe came in with 
his new flea-powered AM transmit- 
ter, we initially struggled to come 
up with a good name for it. "Why not 
Little Jim?", said the office smart-elec 
and despite the groans all round, the 
name stuck. 


ing antenna wire through its hole as 
you do so. As it comes down, slide it 
slightly towards the CON1/CON?2 end, 
so that the ferrule of CON2 enters its 
clearance hole. 

That done, you can fit the nut to 
VR2's threaded ferrule. Tighten it 
firmly and then refit the knob. 

Finally, turn the assembled box over 
and fit the four supplied self-tapping 
screws supplied to fasten everything 
together. Your "Little Jim” AM Trans- 
mitter is now finished and ready for 
action. 5С 


siliconchip.com.au 


With а few turns of a screwdriver, a PC and some imagination, you can tum the Microbric™ Viper 
into anything you want. To see it in action, tum up at Dick Smith Electronics. 


Exclusive to 


ОІСКЕБМІТН microbric 
www.microbric.com 


AJF MiCo004 


>ON. REFERENCE 


GREAT BOOKS FOR 


мийо ower 
мири Design 
pandbook 


From one of the world's most respected audio authorities. 
New edition is more comprehensive than ever with a new 
chapter on Class G amplifiers and further new material on 
output coils, thermal distortion, relay distortion, ground 


ч N loops, triple EF output stages and convection cooling. 427 
T, pages in paperback. 


eee If you've ever wanted to know the intricate details of 
| ww setting up your own wireless network and the traps for 
as young players, you'll find it here. 
| \ == (See review July 05 Әгисом CHIP} 
у == 530+pages in paperback. 


Variable Spoed 


Drives and 
Power Hectronics 


An essential reference for engineers and anyone who wishes 
to design or use variable speed drives for induction motors. 
As reviewed in SILICON CHIP September 2003. 288 pages. 


For anyone involved in designing, adapting and using analog 
and digital audio equipment. Covers tape recording, tuners 
f and receivers, preamplifiers, voltage amplifiers, audio power 
т 4 amplifiers, compact disc technology & digital audio, test & 
measurement, loudspeaker crossover systems, power sup- 
plies and noise reduction systems. 375 pages in soft cover. 


Microcontroller 


Projects inC Through graded projects introduces the fundamentals of mi- 
ШАШ croelectronics, the 8051 family, programming in C and the 
Коз! use of а б compiler. Provides an interesting, enjoyable and 
)] easily mastered alternative to more theoretical textbooks. 
178 pages in paperback. 


Essential reading for electronics designers and students 
alike. It will answer questions about core analog theory and 
design principles as well as offering practical design ideas. 
Many of the circuits taken from lan Hickman's 

magazine articles. 294 pages in soft cover. 


Written by a practising service engineer, emphasis is on practical 
business of fault diagnosis and repair. Covers TV power supplies, ' i 

line timebases, video deck machines, test gear, intermittent An easy-to-follow, step-by-step text for a wide variety of pow- 1 
faults, repair techniques and workshop practice. Features a | er supplies. All described in simple language. Anyone with a 
completely new chapter on the latest digital equipment — basic knowledge of electronics can create a very complicated 
DVD, set-top boxes, digital satellite TV and digital TV sets. 


power supply design. 265 pages in paperback. 


Anyone interested in ports, transducer interfacing, analog to dig- 
ital conversion, convolution, filters or digital/analog conversion 
will benefit from reading this book. The principals precede the 
applications to provide genuine understanding and encourage 
further development. 302 pages in paperback. 


Ever wondered how they scramble video on cable and sat- 
ellite TV? This book tells you! Encoding/decoding systems 
(analog and digital systems), encryption, even schematics 
and details of several encoder and decoder circuits for ex- 


perimentation. For both the hobbyist and the professional 
290 pages in paperback. 


A guide to RF design for engineers, technicians, students and 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters and 
receivers, propagation & antennas. 279 pages in paperback. 


A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in 
Silicon Chip February 2004. 319 pages in paperback. 
n -— ^ 
Comp 
Referen 
Compiled by Texas Instruments, this is the closest thing Red Hat & | EHE s у E ып УМБ apt i 
to a “bible” on op amps. This is an engineer's reference pam arc AR GUAE pie ee T pE Чеш ai 
О Е А ДЕ | | firewalls encryption authentication and arah 
minute with modern devices. Not cheap but worth every | air DVD 832 | i Г 
cent. 478 pages, soft covers. eee paga sor boers: 
42 


OpAmps 


for Everyone 
i 


ule oe] 


(956i 
3 DR 


100/0 es 
OFF! UTOMATICALLY ' QUALIFY 


BOOKSHOP 


LOWER THAN RECOMMENDED RETAIL PRICE 


FOR 096 DISCOUNT OW 
ABE Randy 


Е АЕ 
MIA a 


VET 


Many thousands of copies now sold. Two incredible CDs containing over 1000 
classic projects, sourced from Scientific American over the past 70 years — and 
covering every field of science: "A must for every science student, science 
teacher or science lab . . . or simply for thoose with an enquiring mind.. 

ч See the review October '04 issue or online. 2 CD set – the perfect Christmas gift. 


5-54] ORDER NOW BY PHONE OR FAX FOR GUARANTEED 
- eund IMMEDIATE DESPATCH* Ba bad aa = 


Dy | A Wilmshur: Fublished 200 

Covers all the analog electronics needed in a wide range of 

higher education programs: first degrees in electronic 

engineering, experimental science course, MSc electronics 

and electronics units for HNDs. Text is supported by numerous worked 
examples and experimental exercises. 312 pages in paperback. 


Based mainly on the American telephone system, covers 

conventional telephone fundamentals, including analog 

and digital communication techniques. Provides basic 
information on the functions of each telephone component, 
how dial tones are generated and how digital transmission 
techniques work. 402 pages, soft cover. 


Eugene Trundle has written for many years in Television 

magazine and his latest book is right up to date on TV 

and video technology. Includes both theory and practical servicing infor- 

mation and is ideal for both students and technicians. 382 pages, in paperback. 

A unique and practical guide to getting up and running 

with the PIC. It assumes no knowledge of microcon- 
trollers — ideal introduction for students, teachers, 
technicians and electronics enthusiasts. Revised 3rd 
edition focuses entirely on re-programmable flash 
PICs such as 16F54, 16F84 12F508 and 12F675. 320 

pages in paperback. 


Based on popular short courses on the PIC, 

for professionals, students and teachers. Can be used 

at a variety of levels. An ideal introduction to the world of microcontrollers for 
hobbyists, students and professionals. 255 pages in paperback. 


NOTE: ALL PRICES ARE PLUS P&P — SEE BELOW. TAX INVOICE 
С] AMATEUR SCIENTIST CD... $49.00 
[7] ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT............. ТТЕ те 
[Г] ANALOG ELECTRONICS ........... es $89.00 PLEASE PRINT 
[7] AUDIO ЕГЕСТАОМІСЅ........................ а, $92.00 
[7] AUDIO POWER AMPLIFIER DESIGN... $89.00 Address 
| COMPLETE REFERENCE RED НАТ... $89.00 pf 
С] DVD PLAYERS AND DRIVES ........... eee $79.00 
[1 ЕМС FOR PRODUCT DESIGNERS ........ а... $103.00 | 
[7] GUIDE TO TV & VIDEO TECHNOLOGY ........ $63.00 Daytime Phone No. (____) 
С] INTERFACING WITH C... $63.00 Email Q 
Г] M'CONTROLLER PROJECTS IN С FOR 8051.......................... $73.00 | 
[1 OP AMPS FOR EVERYONE $119.00 Payment details: 
LT -PIGIN PRAGTIDE «ccce вовсе $5200 7 Cheque/Money Order enclosed OR 
[7] PIC MICROCONTROLLER - PERSONAL INTRO COURSE .......$48.00 
1 POWER SUPPLY СООКВООК........................................... $99.00 Сһагде my credit card — [Z] Bankcard i Visa Card im MasterCard 
[] PRACTICAL RF НАМОВООК................................................... $69.00 — 
[7] PRACT. VARIABLE SPEED DRIVES/POWER ELECT............... $500 M| | | | JL | | | EN || 
(7] SERVICING TV SATELLITE & VIDEO EQUIPMENT............... $7000 .. 
7] THE WIRELESS NETWORKING STARTER КІТ... $48.00 ЭШЕ — — — бабу date TA NN | 
[7] UNDERSTANDING TELEPHONE ELECTRONICS ................. $7000 rota. — — 
[7] VIDEO SCRAMBLING/DESCRAMBLING .............................. $87.00 БООМ TOTAL: $. conu: AP $aman ORDER TOTALS AU... 


"ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY, ALL PRICES INCLUDE GST 


44 


ПЕСО NOTEBOOK 


Winch controller for 


boaties & 4WDers 


Australia has a high percentage 
of domestic boat ownership, with 
over 600,000 registered owners in 
2000. Winches are a necessary part 
of the gear and are typically used 
with boat trailers and on slipways. 
They’re also very popular on 4WD 
vehicles for use in the bush. Here is 
a companion winch controller that 
(with its remote control) will make 
your boat or 4WD ownership even 
more enjoyable. 

At the heart of the design is a 
PICAXE micro, which receives 
"rope in", "rope out" and "all 
stop" commands via pushbutton 
switches or wireless remote control. 
In response, it controls the winch 
motor using two power relays (see 
Fig.1). 

The complete circuit diagram 
for the winch controller appears in 
Fig.2. Looking first at the microcon- 
troller inputs (P1, P3 & P4), these 
all originate from the pushbutton 
switches (51-53) and RF decoder 
(IC1) outputs, as well as the two 


RECEIVER/DECODER 


Fig.1: the block diagram for the 
system. It controls the winch 
motor using two power relays. 
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Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


limit switches (54 & 55). 

All inputs are “deglitched” with 
the aid of identical monostable 
circuits, comprised of one inverter 
gate and two NAND gates plus a 
few resistors and capacitors. The 
monostable circuits provide a clean, 
100ms positive pulse to the asso- 
ciated PICAXE input when their 
inputs transition from high to low, 
ignoring subsequent switch contact 
bounce or spurious noise from the 
RF receiver outputs. 

Two port pins of the PICAXE (PO 
& P2) are configured as outputs to 
drive transistors Q1 & Q2, which in 
turn control two high-power relays. 
In the relaxed (normally-closed) 
state, the relay contacts short the 
motor terminals together; this is the 
"all stop" position. 

When the "rope in" switch is 
pressed, the program sets output 
(PO) high and relay RLY1 is ener- 
gised, connecting power to one side 
of the motor to retract the winch 
cable. Alternatively, when the “rope 
out" switch is pressed, output2 (P2) 
goes high and RLY2 is energised, 
reversing the direction ofthe motor 


MOTOR CONTROL 


and therefore 
releasing the 
winch cable. 


Stress limits 

Limit switches are used 
in this application to (indirectly) 
switch off the motor when the cable 
is fully retracted or deployed, to pre- 
vent excessive strain being placed 
on the winching system. 

Limit switches should be used if 
the winch design supports them. 
To illustrate the need for these 
switches, imagine that the fishing is 
finished for the day and the boat has 
been winched into the shed. During 
winching, the "in" limit switch has 
opened, removing power to the mo- 
tor. This switch now forms a kind of 
"memory", so that days later, when 
the winch is switched on again, it 
cannot be accidentally operated in 
the wrong direction. 

Consider the “in” limit switch 
action, for example. Initially, with 
RLY1 energised, the winch will 
be running. When the cable fully 
retracts, the "in" limit switch (S4) 
is physically contacted, changing 
its pole to the alternate position 
and removing drive current to the 
base of Q1. This immediately de- 
energises the relay and switches 
off the motor. 

Now in the alternate position, the 
switch contacts connect output of 
the PICAXE (РО) to diode D11 and 
the input of a monostable circuit. 
The result is a clean, positive-going 
pulse at input3 (P3) of the micro. 
On detecting the pulse, the BASIC 
program responds by taking outputo 
low and then waiting for the next 
command. 

The signal path from outputo 
to transistor (1 and the relay are 
now open circuit, preventing the 
"rope in" command from having 
any further effect until the “rope 
out" command is used to play out 
some slack. This safeguards against 
overrunning the limit switch. The 
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D1-D4: 1N4148 
Á K 


Fig.3: the transmitter is based on a pre-built RF module and is simple enough 


to build into a hand-held instrument case. 


*out" limit switch functions in the 
same manner. 

If limit switches aren't needed 
in your application, then all of the 
associated support circuitry can be 
omitted. This includes D11, D12, 
D8, IC3c, IC3d, IC5d, etc. The cath- 
odes of diodes D9 & D10 are then 


As you can see, we pay good money 
for each of the "Circuit Notebook" items 
published in SiLICON CHIP. But now there 
are four more reasons to send in your 
circuit idea. Each month, the best contri- 
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connected directly to (Q1 & Q2’s 
1.5kQ base resistors, respectively. 


Remote control. 

Fig.3 shows а 3-channel transmit- 
ter suitable for use with the winch 
controller. Low-cost Laipac (or sim- 
ilar) 433MHz RF transmitter and 


receiver modules are used for the re- 
mote control section. Button presses 
are encoded at the transmitter end 
using a SM5162 trinary encoder IC 
and decoded at the receiver end 
using the complementary SM5172 
decoder. 

The address pins on the encoder 
and decoder IC (not shown) can be 
connected to +V, OV, or left open- 
circuit to create a trinary-based 
security code. Both the transmitter 
and receiver address pins must be 
wired exactly the same way. 

However, you should leave all 
of the address pins open-circuit 
until you get the transmitter and 
receiver working properly. At the 
receiver end, a DVM can be con- 
nected between pin 17 of IC1 and 
ground for faultfinding purposes. 
On reception ofa valid transmission 
(a button press on the remote), this 
pin should swing to a logic high 
(about +4.7V). 

Once the units have been tested, 
the address pins should be coded to 
minimise the possibility of interfer- 
ence with other systems. Note that 
this remote control scheme operates 
identically to a number of garage 
door openers and the like that have 
been published in SILICON CHIP in 
recent years — eg, the 4-Channel 
UHF Remote Control described in 
the June 2003 issue. 


bution published will entitle the author to 
choose the prize: an LCR40 LCR meter, 
a DCA55 Semiconductor Component 
Analyser, an ESR60 Equivalent Series 
Resistance Analyser or an SCH100 
Thyristor & Triac Analyser, with the 
compliments of Peak Electronic Design 


Ltd www.peakelec.co.uk 

So now you have even more reasons 
to send that brilliant circuit in. Send it 
to SILICON CHIP and you could be a 
winner. 

You can either email your idea to 
silchip @ siliconchip.com.au or post it to 
PO Box 139, Collaroy, NSW 2097. 
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Datasheets for the Laipac TLP- 
434 transmitter and RLP-434 receiv- 
er modules are available from www. 
laipac.com. Compatible 433MHz 
modules are available from all 
major kit suppliers. Oatley Elec- 
tronics sells the encoder and de- 
coder ICs (stock codes SM5162RF & 
SM5172RF). Check ’em out at www. 
oatleye.com, with datasheets avail- 
able from www.samhop.com.tw. 


Antenna choices 


For operation at 433.92MHz, a 
quarter-wavelength antenna needs 
to be 172mm long. If you are using 
a plastic case for the transmitter, 
then a 172mm length of wire may 
be wound into an oblong and glued 
inside the case. Alternatively, an 
extendable rod antenna could be 
used, 

The receiver requires only a wire 
cut to 172mm, although it too could 
use arod antenna. With a little fine- 
tuning, a range of approximately 
50-60 metres is easily obtainable. 

Although greater range is possible 
by using more elaborate antennae, 
safety is an overriding factor. You 
should always be in visual contact 
with the winch and the load that 
is being winched, to guard against 
injury to others. 


The BASIC program 


The PICAXE program for this 
application is self-explanatory. 
Of note is the use of the '08M's 
interrupt feature to detect positive 
transitions on input3, which can 
originate from the “all stop” switch 
or the limit switches. 

Once up and running, check that 
the winch comes to a complete stop 
before reversing direction when the 
“Tope out” and “rope in” buttons 
are pressed in quick succession. 
The length of the pause command 
in the Init: section of the program 
can be trimmed to ensure that this 
occurs. 

Finally, the author recommends 
the use of high-quality pushbutton 
switches to ensure reliable, long- 
term operation. While the monos- 
table circuits will remove switch 
contact bounce, they cannot com- 
pensate for faulty switch contacts! 

Bob Hammond, 

Engadine, NSW. 
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;* Marine Winch Motor Control V1.7 


УНИИ R EAR RRER HEE EERE RE REE 


; NOTE: pinO — pin4 are all active high 


' 
; Initialisation 


setint 600001000, 9600001000 
65 =0 


‚ Main program start 
Init: 

low outputO 

low output2 

pause 1000 


b5=0 

Exec: 

if b5 = 1 then Init 

pause 10 

if Pind = 1 then Winchin 
pause 10 

if Pin = 1 then WinchOut 
goto Exec 


NextSwitch: 

if b5 = 1 then Init 
pause 10 

if pind = 1 then Init 
pause 10 

if pint = 1 then Init 
pause 10 

goto NextSwitch 


Winchln: 

if b5 = 1 then Init ` 
high outputo 
pause 300 

goto NextSwitch 


WinchOut: 

if b5 z 1 then Init 
high output? 
pause 300 

goto NextSwitch 


end 

Interrupt: 

low outputO 

low output2 

input3 = 0 

[5 = 1 

setint %00001000, %00001000 
return 


sinterrupt when IN3 goes high 
‘interrupt Flag 


лит off IN relay 

лигт off OUT relay 

‘motor pause - set to suit motor, 
;must allow motor to stop 

;zero the interrupt flag 


‘primary input 
;has interrupted so init 


‘secondary switch point 
;has interrupted so init 


горе in 

;has interrupted so init 
;pull the rope in 

;settle time 


горе out 

;has interrupted so init 
let the rope out 

‘settle time 


‘should not get here! 


‘Switch off IN relay 

;switch off OUT relay 

‘reset pin3 for next interrupt 
‚зе the interrupt flag 
restore interrupt 
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ІСТ: 40938 


Pushbutton 
relay selector 


This circuit was designed for use 
in a hifi showroom, where a choice 
of speakers could be connected to 
a stereo amplifier for comparative 
purposes. It could be used for other 
similar applications where just one 
of an array of devices needs to be 
selected at any one time. 

A bank of mechanically inter- 
locked DPDT pushbutton switches 
is the simplest way to perform this 
kind of selection but these switches 
aren't readily available nowadays 
and are quite expensive. 

This simple circuit performs 
exactly the same job. It can be con- 
figured with any number of outputs 
between two and nine, simply by 
adding pushbutton switches and 
relay driver circuits to the currently 
unused outputs of IC2 (O5-Og9). 

Gate IC1a is connected as a relax- 
ation oscillator which runs at about 
20kHz. Pulses from the oscillator 
are fed to IC1b, where they are gated 
with a control signal from IC1c. The 
result is inverted by IC1d and fed 
into the clock input (CPO) of IC2. 
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REGI 78105 


Initially, we assume that the 
reset switch (51) has been pressed, 
which forces a logic high at the OO 
output (pin 3) of IC2 and logic lows 
at all other outputs (O1-O9). As the 
relay driver transistors (Q1-Q4) are 
switched by these outputs, none of 
the relays will be energised after a 
reset and none of the load devices 
(speakers, etc) will be selected. 

Now consider what happens 
if you press one of the selector 
switches (S2-S5, etc). For example, 
pressing S5 connects the O4 output 
(pin 10) of1C2 to the input (pin 9) of 
IC1c, pulling it low. This causes the 
output (pin 10) to go high, which in 
turn pulls the input of IC1b (pin 5) 
high and allows clock pulses to pass 
through to decade counter IC2. 

The 4017B counts up until a high 
level appears at its O4 output. This 
high signal is fed via 55 to pin 9 of 
NAND gate IC1c, which causes its 
output (pin 10) to go low. This low 
signal also appears on pin 5.ofIC1b, 
which is then inhibited from pass- 
ing further clock pulses on its other 
input (pin 6) through to its output 
(pin 4), thus halting the counter. 

So, the counter runs just long 
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enough to make the output con- 
nected to the switch that is pressed 
go high. This sequence repeats 
regardless of which selector switch 
you press, so the circuit functions as 
an electronic interlock system. 

Each relay driver circuit is a 
2N7000 FET switch with its gate 
driven from one output of IC2 viaa 
1000 resistor. The relay coil is con- 
nected from the drain to the +12V 
supply rail, with a reverse diode 
spike suppressor across each coil. 

If you want visual indication of 
the selected output, an optional 
indicator LED and series resistor 
can be connected across each relay 
coil, as shown. For selecting pairs 
of stereo speakers, we'd suggest the 
use of relays like the Jaycar SY-4052. 
These operate from 12V and have 
DPDT contacts rated for 5A. 

Note that although four selector 
switches are shown in the circuit, 
only two relay drivers are shown 
because of limited space. For a 4- 
way selector, identical relay drivers 
would be driven from the O2 and 
O3 outputs of IC2. 

Jim Rowe, 

SILICON CHIP. 
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Dual input-combining 
stereo line amplifier 


This circuit takes two separate 
line-level stereo (L & R) signals and 
combines them into one stereo (L & 
R)output, thus avoiding the need to 
switch between two pairs of input 


signals. In the author's application, 
it is used to feed the stereo audio 
from a TV receiver and a DVD player 
into an external amplifier. 

The need for the circuit arose be- 
cause of a design peculiarity in the 
TV receiver. The TV has four A/V 
inputs and one A/V output. AV1- 
AV3 accept composite or S-video 
plus stereo audio inputs and these 


Battery desulphation 
progress monitor 


A number of readers have asked how to tell when the 
Lead-Acid Battery Zapper (SILICON CHIP, July 2005) has 
done its job and battery desulphation is complete. 

In the author's experience, batteries that are going to 


feed into the TV's A/V output. AV4 
accepts Component video (Y/Pb/Pr) 
plus stereo audio but unlike AV1- 
AV3, its audio (and video) signals 
are not fed to the TV A/V output. 

The Y/Pb/Pr input was chosen for 
use with the DVD player because of 
its superior video quality, while the 
audio was to be fed to an external 
amplifier for improved reproduc- 
tion. However, manual switching 
was inconvenient, hence the genesis 
of this design. 

In use, the DVD player audio is fed 
in parallel to TV AV4 and to one in- 
put pair of the combining amplifier, 
while the TV audio output feeds the 
other input pair. The amplifier out- 


put goes to the external audio am- 
plifier. There is no conflict between 
the two audio inputs because when 
AV4 (DVD player) is selected, there 
is no TV audio output. In all other 
modes, the DVD player is off. 

As shown, the circuit has a volt- 
age gain of 1.5 times (3.5dB) but 
this can be altered as required by 
changing the two 15kQ resistors. 
Input impedance is 10kQ and the 
outputs are isolated from cable and 
amplifier input capacitance with 
47Q series resistors. 

The circuit can be powered from 
a regulated 12V DC plugpack. 

Garth Jenkinson, 

Emerald, Vic. ($40) 


12V LEAD-ACID 


respond to this treatment will generally show quite a 
high peak voltage across the terminals at the beginning 
of the treatment. If this steadily decreases and practi- 
cally disappears, then the treatment is near to complete. 
This may take anything from a week to many months, 
depending on the size and condition of the battery. 
In the absence of an oscilloscope to monitor the volt- 
age peaks, a simple peak detector can be constructed 
from a fast diode and 100nF capacitor. Any high-im- 
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BATTERY 


pedance multimeter (eg, most digital types) can then 
be used to measure the average DC voltage across the 
capacitor. 

Graham Lill, 

Lindisfarne, Tas. ($30) 
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REG1 7806 


NOTE: Q1 & REG1 MUST BE 
MOUNTED ON A HEATSINK 


Nicad charger uses - 


voltage cut-out 


This circuit charges two NiCad 
cells with a constant current and 
features dual charging rates, voltage 
cutoff and an audible alarm. 

The circuit is powered by a 
12VAC centre-tapped mains trans- 
former, together with two rectifier 
diodes (01 & 02} and a 1000uF filter 
capacitor. A 7806 3-terminal regula- 
tor is used to generate a 6V rail for 
the remainder of the circuit. 

Transistor Q1 and LED1 consti- 
tute a basic constant-current source. 
The forward voltage of the red LED 
(about 1.5V) minus Q1’s base-emit- 
ter voltage (about 0.6V) appears 
across the 6.80 or 150 emitter re- 
sistors, depending on the position 
of 51. With a 150 resistance in the 


IC2: 4011B 


emitter circuit, the charging current 
is about 60mA, whereas with 6.89 
itis about 130mA. This is sufficient 
to charge 600mAH "AA" cells in 14 
hours and five hours, respectively. 
An LM393 voltage comparator 
(IC1) is used for the voltage cutoff 
function. Its inverting input is set 
to 2.9V (nominal) via trimpot VR1, 
while the non-inverting input sens- 
es battery voltage. This means that 
while the cells are being charged, 
the output transistor (in the LM393) 
is switched on, also switching on Q1 
and enabling the current source. 
Once the cells are charged to 
approximately 80% or more of ca- 
pacity, their terminal voltages will 
exceed 1.45V, so the voltage at the 
non-inverting input (pin 3) of IC1 
will exceed the reference voltage 
on the inverting input (pin 2). This 


€ Learn how engine management systems work 
® Build projects to control nitrous, fuel injection and turbo boost systems 


® Switch devices on and off on the basis of signal frequency, temperature and voltage 


PIEZO 
TRANSDUCER 


causes IC1’s output to switch off, in 
turn switching Q1 off and disabling 
the current source. 

To prevent rapid switching action 
around the voltage cutoff point, a 
100nF capacitor provides feedback 
between the output and inverting 
input of the comparator. 

Four NAND gates are used to 
build two simple oscillators of dif- 
ferent frequencies. When cascaded 
together, the result is a pulsed tone 
from the piezo transducer to indi- 
cate charge completion. 

Editors note: absolute terminal 
voltage is not always a reliable 
indicator of Nicad battery charge 
state. Importantly, batteries should 
never be charged for longer than the 
manufacturer's specified period. 

Ravi Sumithraarachchi, 

Colombo, Sri Lanka. ($45) 


® Build test instruments to check fuel injector duty cycle, fuel mixtures and brake & temperature 


Mail order prices: Aust. $A22.50 (incl. GST & P&P); Overseas $A26.00 via airmail. Order by phoning (02) 
9979 5644 & quoting your credit card numher; or fax the details to (02) 9979 6503; or mail your order with 
cheque or credit card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 
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SEE OUR WEB SITE FOR MORE 


2.0 V. AUD GENERATOR 


This mechanism wasg 
designed as partofa vending 

machine, it suits $1AU coins. fe 
It has a 24V motor & gearbox 
(all metal gears) & an optical ™ 
Switch to count coins. At 1.8V Ў 
the motor willl 
start running, itis Œ 
difficult to stop 
the output shaft 
ith your fingers 
at this voltage. 
The two 8mm 


gearbox output shafts turn in opposite 
irections, they have a flat on each & 
our SPR300 sprocket fits the shaft. 
The combination of our SPR300 11 tooth sprocket & our 
CHAINSP 80 tooth chain and sprocket set would give a 
slow & powerful output (approx. 15RMP @ 24V or 0.96 
RPM @ 2V) This motor & gearbox with chains & 
Sprockets could be used to open doors & gates etc. (see 
our garage door controller kit KO23C).Some approx. 
voltage/current & RPM figures ofthe motor/gearbox. 

2V 80mA 7RPM, 6V 100mA 3ORPM, 12V 120mA 
60RPM, 18V 140mA 110RPM, Overall dimensions of the 
hopper assembly: 93mm(W) X 126mm(L) x 126mm(H). 


This LED will simply turn on when connected to power or 
with the addition of a pushbutton it can be set to full 
power, half power or flash. This LED is SO bright and so 
fast that it looks 
almost like a strobe. It. 
would be ideal 
for use as a 
safety light or а 
headlight for a 4 
bike. Full specs. і ee 
on our web site. | 
(3ML)$9.90 E 


This small pre-built module will 
record upto 24 seconds of sound 
atthe push of a button, then pla 
itback atthe push of a second 
button. Requires 6VDC to 
operate. Measures 34mm X 
22mm Comes with a 

29mm speaker VRM1$10 


J| Frequency:433.92MHz 


MODULE: Pre-built superheterodyne surface mount 
receiver module which is crystal locked at 433.92MHz. 
It has a high sensitivity, operates from 5V DC supply. It 
is designed for use with TX434A. When used in 
conjunction with TX434A, the pair can give a range of 
over 1km when the transmitter is powered by 9VDC. 
Frequency:433.92MHz 
Transmit rate: 9.6KB/S 
Modulation: A.S.K. 
Voltage:5 VDC @ 2.6mA 
Size: 35mm X 17mm 
(RX434A) $8 


MODULE: Pre-built superheterodyne surface mount 


transmitter module which is crystal locked at 433.92MHz. 


К Operates from 3-12V DC supply. It is designed for use 
е| with RX434A. When used in conjunction with RX434A, 


can give a range of over 1km when 
thetransmitter is powered by 12V DC. 


Transmit power: 10mW @ 12V 
Modulation: AM 

Voltage:3-12VDC @ 15mA 

Size: 14mm X 14mm (TX434A) $6 


Up to three kits can be used together to make a 21 Ch. 
System to operate from one remote control. The basic kit 
includes the PCB & all onboard components to build a 3 
Ch. IR remote control including relays and screw 
terminals. The additional components required to 
expand to 7 Ch. are available in the K224E kit. If not used 
the remaining 4Ch. section of the PCB can be snapped 
off to reduce the overall size of the kit. 
3 channel kit $25 (K224R) 

4 channel expansion kit $11 

Remote control (pre-built)$6 
Complete package 7 channel 

kit with remote control $39 (K2: 


The prebuilt UHF module 
used in this kit requires 
no tuning or alignment. This 
kitincludes PCB, all onboard 
components, prebuilt UHF 
module, 9V battery clip, 
suitable case & membrane type 
keypad / label. Requires a 9V 
battery (not supplied). K226T $27. 


This Kit uses our K226T kit to control 9 relays that 
can be set in any combination to momentary or 
latching at the flick of a switch. It can be used to 
switch just about anything on or off, lights, motors 
etc. This kit can also be used with our TX7. 


The pre-built UHF module used in this kit has 


security encoding and requires no tuning or 
alignment. : е 


Kitinc. all | 
ТЫ реа t 
е YR уы 


onboard 
components, 
ВУИ лат RX ОИ 


PCB and я 
prebuilt UHF 
module. 

$55 K226R 


Enjoy the superior sound & picture quality of free to air 
digital TV. So good you will enjoy watching the ads. 
Simply load the software, Plug in an antenna & plug this 
amazing little metal box into your USB port. So small that 
it's ideal for laptop computers, measuring only 64mm(L) 
X 22mm(W) X 9mm(T) (plus connectors 87mm(L)). The 
software allows you to record, take snapshots, Time Shift 
& lots more. Terrestrial Digital TV is available in most 
places where normal free to air TV is available. It is 
expected that normal analogue free to air TV 
transmissions will end in 2008. Sorne of the features of 
digital TV that are now or will be available include sports 
multi-view, Electronic Program Guides (EPGs), Closed 
Captions & digital radio, while SBS & the ABC often 
broadcast different programs on multiple channels at the 
same time. Most of these features are available now. 
Comes with installation software. (DTVM). See our web 
site for more info on this amazing device. 


PECIAL INTRODUCTOR 
SEIAT pink 95 Sa 


This kit (K229T and K229R) are designed to transmit 

and receive video and stereo audio. The TX has 

been designed to be as small as practical. (TX kit) 
13mm(H) X 30mm(W) X 30mm(D). 
(RX kit) 17mm(H) X 50mm(W) X 
62mm(D) with connectors). 
onstruction is simple and the pre- 
built modules mean minimal work is 
required and there is no tuning to be 
done. The antenna can be as simple 
as a 31mm length of un-shielded stiff wire or another 
antenna can be connected remotely via co-ax cable. An 
antenna such as our K198 2.4GHz TX / RX ANTENNA 
KIT can be added. This antenng kit will increase the 

=, 


range of the K229. 
NEZIR? 


The K198 is a 
2.4Ghzantenna 
printed on a 
circuit board, it 
has been tested 
with our previous 
AN TX/RX kit and gave 
good a good image at 
over 100M. These Kits are 
designed to operate from a ЭМОС Supply, 


This kit simply switches an Auxiliary battery across the 
main battery only when the main battery is fully charged. 

It will only then charge the second battery. When the 
battery voltage drops the k227 
will isolate the batteries to £3 


battery. The 
kit includes al 
onboard 
components, РСЕ 
and an 80A single 
coil Latching relay. 
(K227)$19 


This kit is an updated & cheaper version of the 
origina! K180 kit. Itis still a 4-channel UHF remote control 
with individual limit / reset input for each channel but 
without the "code hopping". Uses a pre-built and pre- 
aligned 433MHz UHF receiver module (RX7) (sold 
separately $11). Combined with our Series V Transmitter 
(TX7) this kit can control 4 output relays in either 
momentary or latching 
operation. Features 
include high security, range 
of -100m, on-board high 
current relays with 
indicator LEDs, and screw 
terminals for easy 
conneclion. Receiver kit 
includes PCB and all on- 
board components. 
(K180B) $33 


\ Suppliers of kits and surplus electronics to hobbyists} experimenters, industry & professionals. 
www. Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyglectronics.com, PO Box 89 Oatley NSW 2223 
major credit corde accepted, Post & Pack typically $7 Prices subject to change without ndtice ACN 068 740 081 ABN18068 740 081 
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SERVICEMAN'S LOG 


I hate servicing rear-projection sets 


I have rather a mixed bag this month, ranging 
from rear-projection TV sets to a surround 
sound receiver. There’s also a story on what 
happens if you lose the PIN to your car radio. 


I hate servicing rear projection TVs. 
It’s not because they aren’t interesting. 
Rather, it’s because 90% of the repair 
is spent in the logistics of handling 
their enormous bulk and because, until 
recently, their performance was rather 
“ho hum” (although that’s changed in 
the last few years), their main advan- 
tage being their large picture. 

I positively refuse to do in-house 
service unless it is only a fuse or instal- 
lation problem. After all, the chassis is 
at the very bottom of these monoliths 
and access is usually quite difficult. 
What’s more, there are usually about 
one million screws holding the chassis 
so it won’t fall the few centimetres it 
is above the ground and smash into a 
thousand pieces all over the floor. 

To make matters even more difficult, 
the PC board tracks are on the under- 
side of the chassis — at least in acar you 
can lie on a trolley and wheel yourself 
underneath or raise it on a hoist! 


An ailing Sony 

Anyway, Mr Hodges 1996 Sony 
KPE415N11 rear projection set (RG-1 
chassis) was in the process of failing 
to proceed. Intermittently, the picture 


Items Covered This Month 


e Sony KPE41SN11 rear projec- 
tion TV set (RG-1 chassis) 

€ Toshiba 43N9UXE rear projec- 
tion TV set (S99SS chassis) 

e Panasonic TX43P250 rear 
projection TV set (EURO-7VP 
chassis) | 
Pioneer VSX-D503S 110W 
Surround Sound AV receiver 


Lost PIN For A Car Radio 
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was slowly getting duller and now 
there was no vertical deflection. This 
latter fault can often be extremely 
serious because if the protection cir- 
cuit doesn’t cut in, screen burn will 
result in just a few seconds and ruin 
the expensive picture tube. This time, 
we were saved because the picture 
was so dull. 

Because of the possible danger to the 
individual tubes, I decide to tackle the 
vertical deflection problem first. On 
normal TV sets, the vertical output IC 
is usually located not far from the line 
output stage and flyback transformer. 
And because the service manual for 
this set was on order, I thought I would 
have a crack at it blind. 

I began by “wedging” the projector 
between the ceiling and the top of my 
work bench (it’s possible I might be 
exaggerating just a little here - but you 
get my drift!). And because it took up 
so much space, my soldering iron and 
all other tools had to be moved onto 
nearby stools. 

Even after removing the million or 
so screws (again, I might be exaggerat- 
ing a little), it was extremely difficult 
to edge the chassis out, as the cable 
harness is tied down tightly to the 
cabinet in several places. In the end, I 
gave up and instead decided to remove 
the board with the flyback transformer 
(I later discovered that this is the E 
Board). 

This was a bad choice as it didn't 
really have anything to do with the 
vertical output. However, having re- 
moved it, I resoldered a few potential 
dry joints and checked the fusible 
resistors and anything else that looked 
as though it might throw a spanner into 
the works. I then refitted the board and 
moved along to the next on the right 
— the A board. In fact, on later mod- 


els, this is the board with the vertical 
output IC. 

Removing this board wasn't easy. 
First, another one million screws had 
to be removed and I also had to dis- 
sect and remove the AV-inputs board 
(U) and unplug the processor board B 
which fits across the A Board. This was 
tricky for two reasons: (1) there was no 
headroom; and (2) it was fastened to a 
sub-frame that had to be unscrewed, 
not to mention, that the main plug 
had a child-proof lock on it which I 
couldn't work out. 

Eventually, however, with the aid of 
a lot of muttered words like "bother" 
and "drat", I managed to force the 
boards out, only to discover that what 
I thought was the vertical IC was in 
fact the sound output IC. Again, I 
resoldered everything and then spent 
a large part of what was left of the rest 
of my life putting it all back together 
again. 

By now, the 140-page Service Man- 
ual had arrived and I soon discovered 
on page 79 that the vertical IC (IC1501, 
STV9379) was on Board D, somewhere 
near the front of the set. And so T 
stuffed the main chassis back into the 
case and turned the workshop around 
to get to the front of the set. 

The D Board turned out to be on 
the floor pan, behind the HA Board 
and just in front of the three CRTs. 
Fortunately, this board is quite easy 
to move. Once again, I checked for 
dry joints and also fuses F1601 and 
F1602 and fusible resistors R1519 
and R1520 which supply the +15V to 
the IC, Unfortunately, nothing looked 
crook, although that was the way I was 
starting to feel. 

Anyway, I replaced the board and 
switched the set on to find that it was 
now dead, with just the front LED 
flashing. So what had І done? 

It was time for a new tack — when 
in doubt, measure the B+ but honestly, 
why don't I follow my own advice 
sooner rather than later! This was a 
good move because the +135V rails 
were way down to just over +100V. 
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There was a good chance this was 
where the fault lay. I removed the 
board and worked on it separately on 
the kitchen table. 

Next, I removed plugs CN6011 and 
CN6009 on the power supply board 
(board G) to eliminate any possible 
loading effects and hung a 100W globe 
across the positive rail. It was still low, 
however, and even the +15V rails were 
low, which probably accounted for the 
set's lack of vertical deflection. 

A few checks showed that the cor- 
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rect voltages were being fed into the 
board and the “sub power supply” 
(STBY) was OK too. I then checked the 
+135V feedback via IC6008 (SE135N) 
and optocoupler IC6006 and this was 
also OK. 

It took another eon of time for me 
to finally discover that the culprit was 
270КО (4W) resistor R6010, which had 
gone high to the base of Q6001 (RECT 
OUIT SENC SW), This was surprising, 
as it is in series with another 270kQ 
resistor (R6009) which was perfectly 


Developed for students, & professional performance 
makes PICAXE the most easy-to-use micro ever: 
4EICAXE programmer" is.two.resistors and a 4.5V. battery! 


ALL PICAXE ITEMS ON OUR SHELVES! 
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OK from the main +330V rail from 
the bridge rectifier, However, this bi- 
ases the drive to Q6009 and the drive 
control to IC6009 via optocoupler 
IC6005. 

Anyway, this actually fixed all the 
symptoms this set had and the picture 
and sound were pretty good. I really 
earned my money on this one! 

As a postscript, when I got the 
manual, I also received a Sony Service 
Bulletin (AVS167 —1998) about a fault 
with this symptom: the "top screen has 
a brighter band effect noticeable on 
dark screens". It suggested changing 
C289 at pin 1 of IC208 on the dreaded 
B Board from 4.7uF to 22uF (Part No: 
1-128-551-11), so at great risk to what 
was leit of my sanity I replaced that 
component as well. 

I do hope that Mr Hodges appreci- 
ated my efforts. 


Other rear projection sets 


Other similar dramas I have had 
recently with rear projection TV sets 
mostly concern the same logistics 
problems. However, the faults were 
different. 

One of the sets involved was a 1999 
Toshiba 43N9UXE (S9SS chassis). 
When the "on" button was pressed, 
the set would try to come on and you 
could even hear the rush of static from 
the EHT. However, that was as far as 
it would get, the set then shutting 
down,again. 

This was eventually isolated to R347 
(180kQ), which had gone high on the 
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Deflection Board and which feeds a 
protection circuit involving Q340 and 
Q341. This circuit monitors the 200V 
LVP line from the CRTs. In addition, 
a 36V zener diode (D878) in the 30V 
power supply for the protection circuit 
was leaky. 

The other set was a 2001 Panasonic 
TX43P250 (EURO-7VP chassis) with 
an unusual North-South pincushion 
correction fault (as opposed to East- 
West), plus intermittent lack of hori- 
zontal synchronisation. Fortunately, 
we had another identical set in at 
the time and were able to substitute 
boards. 

This second set had a burn spot 
on the green tube. A possibility here 
is that the vertical output IC (IC451) 
and the two convergence amplifiers 
(1С7001 & 17002) had spat the dummy 
on the D Board but if so, why hadn't 
the other two tubes been affected? 
A more likely explanation was that 
someone had left both the vertical and 
horizontal deflection yoke outputs 
disconnected on the green CRT. I have 
my suspicions. 

Getting back to the first Panasonic 
set, I started with the vertical output 
and convergence boards, which are the 
most common areas for failure, but no 

luck there. Next, I tried the A 

Board and it wasn't that 

either, nor was itthe DG 
Digital Module. 


FLY BACK 
TRANSFORMER. 
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Serviceman’s Log — continued 


Eventually, I found that the problem 
was on the U Board (TNPA2042AU) 
which carries microprocessor IC1101, 
flash ROM (1C1102) and SDRAM 
(IC1106). The EEPROM (IC1104) is on 
the A Board which was OK. 

Ireally should have guessed sooner 
as there was no on-screen display 
(OSD) and the data was being cor- 
rupted. Unfortunately, this expensive 
little module is no longer available, 
however hopefully it was only the 
flash ROM that was at fault. 

Being a Panasonic agent, our tech- 
nical officer told us we could either 
replace the 8M-Flash ROM IC1102 
(marked TV RJ646-4 on a white label), 
or he could come around and upgrade 
the firmware. 

We settled on the latter. The firm- 
ware upgrade deletes the flash settings 
(which are*the non-specific model 
information such as aspect ratio, pro- 
gressive scan, SD/HD options, etc) and 
then reloads the default values. The 
geometry and convergence settings 
and levels are kept in the EEPROM. 

Anyway, to do this, the set has to be 
put in the service mode and a special 
interface from a notebook computer 
connected to composite video inputs 
AV2 and AV4 on the rear of the set. 


To get the set ready, we had to per- , 


form a number of functions blind as 
we had no on-screen display. After 
switching the set on, the SETUP mode 
has to be selected on the remote control 
and the OFF TIMER set ON to 15 min- 
utes. You then exit SETUP and press 
FUNCTION on the TV. Finally, you 
press and hold VOL- on the TV and 
RECALL on the remote, then press STR 
(store) on the remote until you can hear 
the relay click in. 
Thisrelay switch- 
es the АУ? and AV4 
inputs to allow se- 
rial DATA directly 
into the main mi- 
croprocessor on the U 
Board. 
That done, we ran 
A AN the upgrade utility on 
[7 А 
Ње computer which at 
least tells you what's 
going on. This took 
about five minutes, 
after which we switched 
the set off and then on 


again. It came back on with a perfect 
picture and sound, so the upgrade 
fixed the problem – well, nearly. Ten 
minutes later, the picture began tearing 
again but we audibly traced this back 
to the flyback transformer which was 
intermittent and probably the cause of 
the whole problem. 
A new one finally fixed it. 


A cow of a fault 


Sometimes you just can't do any- 
thing right! Dave, our ace audio tech- 
nician, had a cow of a fault just the 
other day. 

He was given a 1994 Pioneer VSX- 
D503S 110W surround sound AV 
receiver with an intermittent crackle 
in the left channel to repair. Now, our 
Dave is normally a very cautious sort 
of guy but he reckoned he knew what 
the fault was straight away. In par- 
ticular, he suspected the differential 
input transistor pair Q01 & Q03 in the 
power amplifier stage. After all, the 
fault was independent of the volume 
control setting, which ruled out the 
preamp stages. 

Being a caring type, he usually uses 
a cotton bud which he sprays with 
freezer and then just touches the sus- 
pect component. However, on this oc- 
casion, he must have been having a bad 
hair day — not that he has much left! 
Anyway, he hit the transistors directly 
with the freezer. Well, oops — output 
transistors Q1 and Q3 lost their bottle 
and failed instantly. He replaced them 
and the differential input transistors 
and when he switched it back on, it 
was fixed. However, when he turned it 
offand then back on again, it wouldn't 
come on. 

Would you believe that the micro- 
processor had failed? Apparently, this 
can happen due to transient pulses 
when the power transistors fail. Data 
was going in but nothing was coming 
out. And so a new IC801 costing in 
excess of $200 was back-ordered (ETA 
four weeks) When it finally came, 
Dave fitted it but now found that the 
protection circuit was cutting in. 

After spending yet more time, he 
found that Q608 was short circuit but 
the set still refused to fire up after 
it was replaced. However, he could 
turn it on by shorting Q604’s base to 
its emitter. 

Feeling somewhat cheesed off by 
now, Dave replaced Q602, Q603, Q604, 
Q605, Q606 and Q608 to save time and 
switched on again. However, it wasn't 
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Dave’s day — or even his fortnight! The sound was OK 
at low volume but at high volume, was distorted in the 
left channel. He checked this with the CRO and after a 
lot more time than he would care to admit, he located 
the little !@#$% — it was R525, a 100Q resistor which 
had gone high. This finally fixed the last problem. 

The annoying thing was that these were all unrelated 
different faults, occurring one after the other. I guess the 
good thing was that at least they happened while he was 
still fixing it — it would have been much more difficult 
had they failed during the warranty period. 

No wonder the poor bloke is losing his hair! 

The next story comes from a mate who works in 
the automotive industry. ГП let him tell it in his own 
words. 


Lost the PIN? 


One of the most annoying features of modern car 
audio systems is the use of the “PIN” number. Actually, 
this is a tautology — it really is just “PIN” of course, 
otherwise you would have a “Personal Identification 
Number Number". 

Anyway, there was a time in the 80s when the high-end 
model cars from some manufacturers were fitted with 
the very best audio technology. Some units were very 


elaborate affairs, with Dolby, 4-channel outputs, graphic ° 


equalisers, digital displays and more buttons than the 
control console on the Space Shuttle. Remember, this 
was 20 years ago! 

Problem was, because they were so good, they at- 
tracted low-life car thieves with amazing regularity. 
The security systems on cars back then were almost 
non-existent and most vehicles could be entered using 
a comb or a piece of plastic tie-strap. And quite often, 
the thieves did more damage to the car, especially to 
the dash facia, while removing the audio gear than the 
gear itself was worth. 

In many cases, the gear was literally hacked (or even 
chopped) out. 

To prevent this, the manufacturers introduced the 
idea of a security PIN for their top-line audio units. 
This was very effective — as soon as the 12V (memory) 
supply was removed, the unit was transformed into an 
expensive paperweight — unless you had the PIN, that 
is. If you didn't know the PIN, it was impossible to get 
the unit working again. 

This proved very effective and dramatically reduced 
the theft of high-end car audio equipment almost over- 
night. As a result, all the makers jumped on the same 
bandwagon and PIN systems are now used on even the 
most basic audio system head units. This and the fact 
that good-quality new systems can be had for a por- 
tion of one week's wages have made car audio theft a 
redundant industry. 

Anyway, this is all background to a problem faced by 
the writer following the purchase of a secondhand car, a 
Daewoo Nubira wagon. The car itself suits our situation 
perfectly —the right size, good performance, equipment, 
economy, etc — but most importantly of all, the purchase 
price was too good to pass up. 

The standard fare in the audio department was an in- 
dash AM/FM CD player but unfortunately, the PIN had 
been misplaced. The reason was quite simple — early 
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Serviceman's Log — continued 
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— HAVE МАРЕ. CAR. AUDIO THEFT 
A REDUNDANT INDUSTRY. 


in the car’s life, the CD player gave up 
the ghost, during the warranty period, 
so an attempt was made to repair it. 
However, as with many such units 
nowadays, the necessary parts were 
either unavailable or too costly (or 
both), so a replacement factory unit 
was fitted and everyone was happy. 

Well not quite, the PIN was not 
recorded by either the dealer or the 
previous owner, so when we fitted 
a new battery several years later, we 
were greeted with deafening silence 
and the word “Code” flashing on the 
audio unit’s display. Unfortunately, 
despite a thorough search of the deal- 
er’s records and other material, no PIN 
was to be found — a task made doubly 
difficult by the fact that the car was 
originally sold new in WA. 

So that was it — the existing unit was 
literally junk. The only solution was 
to buy a new head unit, an easy task I 
hear you say. Well, not so! We needed 
a new unit to not only receive AM & 
FM and play the occasional CD but 
also to suit the dashboard. 

It also had to be user-friendly. Many 
units have multi-coloured, hard-to- 
decipher fluorescent displays and 
buttons so small that they cannot be 
read or easily pressed. 

The most common facia colour is 


56 SILICON CHIP 


now silver, whereas the most common 
look five years ago was black — not a 
good look. Without being too old-fash- 
ioned, it would also be nice to have a 
rotary volume knob and large easy-to- 
find controls for the major functions. 
Swapping, as I do, from car to car, it. 
is quite often near impossible to turn 
some unfamiliar units on or off, or tune 
to a different radio station. 

To cut a long story short, a suitable 
unit (at a suitable price) was eventu- 
ally found. The next step was the 
installation. 

Without going into detail, the dash- 
mounting method was very well de- 
signed — much better than some of my 
previous setups where you had to be 
both a double-jointed contortionist 
and adept at plastic welding repairs 
in order to fit a simple car audio head 
unit. 

Wiring is another area where things 
have improved immensely with time. 
It’s now possible to purchase plug 
kits that are compatible with the dash 
harness plugs but some are so unique 
that they fit only one manufacturer's 
models and then only from one par- 
ticular year! It seems that some auto- 
motive designers go to great lengths 
to make otherwise simple tasks overly 
complex, perhaps for no other reason 


than to justify their job status within 
their company! 

Anyway, the wiring was straight- 
forward for the most part, with the 
speaker wiring arranged in four pairs 
utilising standard colours. Unfortu- 
nately, though, we ran into problems 
with the wiring format for the display 
dimming. 

In the original factory unit, display 
dimming is achieved with an earth 
return through a rheostat, with the 
12V supplied by the same accessory 
supply rail that powers the unit. How- 
ever, without access to the factory 
wiring schematics, the job was just 
too difficult. In the end, we had to 
do away with the dimming feature, 
as the new unit did not allow for this 
strange set-up. 

With the task now complete, we 
could sit back and admire both our 
handiwork and how well the new 
unit's easy-to-read, large, green dis- 
play almost perfectly matched the 
Daewoo's instruments. All this for the 
princely sum of $150.00, including the 
plug adaptor kit. 


The stacker 


Being even more adventurous, we 
found that the maker of our new 
system also had available a maga- 
zine-style 10-CD stacker that mated 
perfectly with it. This is where sadness 
enters our tale. We ordered the stacker 
but when it arrived, we found that its 
packing had been tampered with and 
that the transit screws were missing. 
The reason given for this by the re- 
tailer was that there weren't many of 
these units left and this one had been 
“pre-tested”. What they didn't tell us 
was that this unit did not pass the test 
— the CD stacker failed to "stack" or 
do anything else bar emit some very 
odd noises. 

We also found that the number of 
such units left in Australia was just 
one — this one! Anyway, we now look 


- forward to a 6-week wait, while their 


“service department” investigates the 
matter. 

Why is it always a long wait when 
the item in question was needed 
yesterday as a surprise for Mrs Serv- 
iceman's birthday? There's no point in- 
vestigating this in our own workshop, 
since we lack the necessary parts and 
service information — not to mention 
voiding the warranty. 

All we can do is wait and see what 
happens. 5С 
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Low cost tower speakers from Dick Smith Electronics 


China is certainly 
causing drastic chang- 
es in consumer elec- 
tronics items. Products 
that only recently cost 
hundreds of dollars are 
now available at a frac- 
tion of the old prices. 

These tower speakers 
from Dick Smith Elec- 
tronics are a case in point 
at just $99 for the pair. 

When we first saw 
these speakers and the 
price, we thought, “Nah, 
can’t be any good”. Then 
we had a listen and have 
had to think again and the 
conclusion is that they are, 
in dinkum Aussie-speak: 
not bad at all! 

OK, so they will not put 
the local hifi speaker manu- 
facturers out of business; 
far from it but they sound 
really quite good for average 
listening to music or as part 
of a low-cost home theatre 
system. 

The first clue as to how 
the cost has been kept down 
comes when you pick them 
up — the enclosures are very 
light at around 10.6kg each. 
Typical hifi speakers of the 
same height can easily be three 
or four times that figure, made up 
of a much heavier cabinet and heavy 
drivers. 

These tower speakers are made from 
what appears to be 12mm MDF (me- 
dium density fibreboard) finished in 
black vinyl simulated wood veneer. 

They have two 200mm woofers with 
roll surround and quite reasonably 
large ferrite magnets. The midrange 
driver is a closed-back nominal 4-inch 
unit, again with roll surround while 
the tweeter is a 1-inch dome unit. The 
cabinet is ported at the back and the 
gold-plated speaker terminals can take 
large speaker leads. 

Overall dimensions are 970mm high, 
235mm wide and 235mm deep. Nomi- 
nal impedance is 80. 
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Frequency response is quoted as 
48Hz to 20kHz, with no tolerance (dB) 
range, while power handling is rated 
at 20W to 120W. Finally, sensitivity is 
quoted at 88dB +2dB, presumably at 1W 
and with the microphone at 1 metre. 

We set the speakers up next to our 
reference hifi speakers (costing many 
thousands of dollars — not a fair test re- 
ally) for a general listening test. Our first 
reaction was that they sounded quite 
good on a variety of program material 
ranging from classic to rock. 

Overall frequency balance was good 
and the response over the whole range 
was commendably smooth, with the 
qualifying remark that those thin panels 
do have a number of resonances which 


Tel: 1300 366 644 Fax: (02) 9642 9155 
Website: www.dse.com.au 


become quite 
evident if you 
turn up the 
wick. Over- 
all efficiency 
is about aver- 
age; on a par 
with the 90dB/ 
1w/1m rating 
our reference 
speakers. 

We think the 
rating is a little 
ambitious though; coupled to a 
100W per channel amplifier, they 
were clearly being over-driven at 
maximum unclipped powers. 

We would say they're fine up to 
about 70W or so but don't expect 
them to handle much more without 
being “found out”, 

In summary though, they are 
outstanding value for the money: 
well-finished and able to give a good 
account of themselves, 

They are available from all Dick 
Smith Electronics and Powerhouse 

stores at $99.94 for the pair (Cat. A- 
3099. 


Contact: 
Dick Smith Electronics (all stores) 
PO Box 500, Regents Park DC NSW 2143. 
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Manufactured in Australia 


Harbuch Electronics pty ца 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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SpacePort Evaluation 
Board from RF Modules 


The Radiometrix Spaceport Mo- 
dem Evaluation Kit. available 
Australia & NZ from RF Modules 
Australia. enables SPM/RFM to be 
transformed into a complete radio 
modem with direct interface to an 
RS232 serial port. 

Setup and configuration uses Hy- 
perTerminal, which also gives access 
to internal ciagnostic/test modes. 
Each data and control pin is acces- 
sible for external interface or testing. 
An on-board regulator can supply SV 
€ 1A to power up DTE. 

More information on this. and 
all Radiometrix products from КГ 
Modules, is available from their 
website. 


Contact: 

RF Modules Australia 

PO Box 1957, Launceston Tas 7250 

Tel: (03) 6331 6789 Fax: (03) 6331 1243 
Website: www.rfmodules.com.au 


Jaycar’s trio of Weather Stations 


Is it going to rain on your 
sporting event, picnic or BBQ? 
Should you wear a jacket or a 
T-shirt to the football? Should 
you water your garden before 
you go away for the weekend or 
is it going to rain? 

These and many more questions 
will be answered for you with one of 
Jaycar Electronics’ Weather Stations. 

Charting and monitoring the weath- 
er is a great project to undertake with 
the grandchildren, or a healthy and 
educative school holiday pastime. 
This is a fantastic way to take an inter- 
est in the local environment and learn 
more about the natural world. 

First of the three Jaycar Weather 
Stations is a stand-alone unit which 
monitors inside and outside tempera- 
ture, air pressure, rainfall, humidity, 
wind speed, wind direction and wind 
chill factor. The forecast is displayed 
on the systern’s screen in an icon style 
and the barometric pressure trend is 
displayed as a bar graph so you can 


А 


see at а glance how fast the 
pressure is rising or falling. 
It has a recommended retail price of 
$249.00 (XC-0293) 

The other two models are designed 
to be connected to a computer (one 
wirelessly). They include software 
which will enable you to keep accurate 
records, almost without limit. The 
top-of-the-range model has an LCD 
touch screen. These two models have 
recommended retail prices of $399 
(XC-0291) and $499 (XC-0292) 

For more information, visit any Jay- 
car Electronics store or their website. 


Contact: 
Jaycar Electronics 


PO Box 6424, Silverwater NSW 1811. 
Tel: 1800 022 888 Fax: (02) 9741 8500 
Website: www.jaycar.com.au 


Educational/commercial software from 555 


Whether you are looking for elec- 
tronics-related software for educa- 
tion, for commercial applications or 
for hobbyist use, there's certain to be 
something for you in the "New Wave 
Concepts" range from 555Electron- 
ics. 

And the best part is that they are 
priced way under what many other 
packages cost — yet lose nothing in 
either application, ease of use or 
features. 

The “flagship” product is Circuit 
Wizard, combining cicuit design, PC 
board design, simulations (based on 
Berkeley SPICE) and CAD/CAM manu- 


facture in one complete package. 
If you wish, Circuit Wizard will 
create your PC board pattern 
for you automatically from the 
circuits you have designed and 
simulated! 

Other packages in the range 
include Bright Spark (theory teaching 
software which combines on-screen 
animation with realistic simulation); 
Control Studio 2 (systems modelling 
software); Livewire (a powerful pack- 
age for designing and simulating 
circuits); and PCB Wizard 3.5, an ultra- 
friendly PC board design package. 

One of the biggest advantages of the 


range is that, once purchased, updates 
are free during the typical life cycle of 
3-5 years (there is no annual fee). 


Contact: 

555 Electronics 

15 Field St. McLaren Vale, SA 5171. 

Tel: (08) 0323 8442 Fax: (08) 8323 0033 
Website: www.555electronics.com.au 
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JED designs and manufactures a range 
of single board computers (based on 
Wilke Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 tor PCs 
and controllers. JED also makes a PC PROM 
programmer and R5292/AS4685 converters. 


Jed Microprocessors Pty Ltd 
el: (03) 9762 3588 Fax: (03) 9762 549 
WebLINK: jedmicro.com.au 


Altronics Melbourne 
new paint job... 


Altronics Melbourne store has been 
open for a few months now but they 
were so tickled pink about their newly 
painted exterior they asked us if we 
could show everyone who reads SILI- 
CON CHIP as well... 


Contact: 
Altronics (Melbourne) 
891 Princes Hwy, Springvale 


Order Hotline: 1300 797007 
Website: www.altronics.com.au 


PICAXE goes colour! 


Users of the popular PICAXE 
Programming Editor software will 
be interested to know that the latest 
version automatically ‘colour codes’ 
your BASIC programs as it is typed! 
This makes it much clearer when you 
have, for instance, typed a correct 
command as the individual word 
will change colour instantly. Descrip- 
tive 'comments' are also coloured to 
clearly distinguish them from actual 
commands. 

Other new features include drag & 
drop editing, automatic indentation 
for neat program layouts, line number 
display, and an optional 'split-screen' 
view to look at two different parts 
of a program simultaneously. The 
new software also features a line 
number 'bookmark' feature - simply 
right-click to add a 'bookmark' to any 
line. You can then very quickly jump 
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directly back to this bookmark at any 
time - very useful when working with 
long files. 

The software update is available 
to download free of charge from the 


software page at www.picaxe.co.uk 


$60-- off AV Sender - just for joining.Radio Parts' Free VIP Club! 


Elsewhere in this issue is an invita- 
tion from Radio Parts Group to become 
a VIP member. Membership is free and 
members are entited to discounted 
products in the entire product range. 

An excellent example of the VIP 
Member's discount is this very high 
spec AVS500 /DOSS 2.4GHz Multi- 
source Wireless AV Sender. Normal 
retail price is $188.72; VIP Member's 
price is just $125.81. 

With the Multi-Source capabilities 
ofthe AVS500, you can watch your ca- 
ble TV in your living room and a DVD 
movie in your bedroom. Line-of-sight 
range is said to be up to 100m. 

The dedicated remote control allows 
you to change the source with the push 
of the button. 
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At QUESTRONIX we specialise In conversion, 1 
switching and distribution equipment for VGA, oj 
video and audio. We have been serving the ETT" 
audiovisual Industry as well ag pro, semi-pro and Bii 


domestic а-у equipment users since 1988. As чөй 


as belng a 100% Australian manufacturer we also IET]: 
Importa range of innovative and interesting tems. Ш 
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For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight control 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
controllers. More info on our website! 


INK Silvertone Electronics 
Tel/Fax: (02) 9533 3517 
INK WebLINK: silvertone.com.au 


Infrared remote range is 
up to 40m line-of-sight. 
There are four AV-in 
sources and two AV-out 
connections. 
Other features include: 
* Built-in RF modulator 
on receiver [connect to 
your TVs aerial terminal] 
* 4 selectable channels 
* 4x independent inputs 
* 2x outputs 
* 2x JR remote controls 
* Built-in remote extender 
Setup and operation are said to be 
extremely easy. 
Radio Parts will list all VIP Mem- 
ber's prices (as well as recommended 
retail) in their advertising. 
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Our website is updated daily, with over 
5,500 products available through our 
secure online ardering facility. 
Features include semiconductor data 
sheets, media releases, software down- 
loads, and much more 


JAYCAR ELECTRONICS 
Tel: 1800 022 888 


WehLINK: www.jaycar.com.au 


Radio Parts Group 

562 Spencer St, Melbourne Vic 3001. 

Tel: (03) 9321 8300 Fax: (03) 9321 8333 
Website: www.radioparts.com.au 


Rr MODULES AUSTRALIA 


We supply Radiometrix VHF & UHF OEM radio 
modules for wireless data comms, control and 
monitoring. We also stock low cost easy to 
usa Bluetooth modules and the new rfBASIC 
programmable radio modules as well as other 
RF accesssorias. 


Radiometrix - Engineers preferred choice for 
VHF & UHF Law Power Radio Modules 


RF Modules Australia 
Tel: (03) 5331 6789 Fax: (03) 6331 1243 
WebLINK: www.rimodules.com.au 
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Last month, we introduced our new High- 
Energy Electronic Ignition System and gave 
the circuit details. This month, we give the 
assembly details and describe how to tonvert 
a points distributor to Hall effect pickup. 


HE ELECTRONIC IGNITION is 
constructed on a PC board that 
measures 102 x 81mm and is coded 
05112051. It is housed in a diecast 
metal box measuring 119 x 93 x 
57mm, 
Before installing the parts, check the 
PC board against the published pat- 
terns and make sure that all the holes 
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have been drilled. There should not 
be any shorts or breaks in the copper 
tracks. Make repairs if necessary. 
Depending on the type of trigger in- 
put, there are six different component 
layouts for the PC board — choose the 
one that is applicable to your car's 
trigger sensor. For example, if your 
car has reluctor distributor, follow 


Pi-2 Dy JONN CLARKE 


the component layout of Fig.9. If it 
has a Hall Effect device or Lumeni- 
tion distributor (same thing), use the 
layout of Fig.10. 


Starting construction 

Start construction by installing PC 
stakes at the external wiring points 
and also insert and solder in the links, 
The three linking options use 3-way 
pin headers that are soldered in place. 
Next, install the resistors, using your 
multimeter to measure the values. 

The zener diodes can go in next. Be 
sure to install them with the correct 
orientation. Similarly, make sure that 
IC1's socket is oriented correctly. Don't 
insert the IC at this stage, however. 
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RELUCTOR VERSION 


LK? SHOWN IN STANDARD POSITION 
LK2 SHOWN IN 0.5ms DEBOUNCE POSITION 
LK3 SHOWN IN NORMAL POSITION 


Fig.9: follow this parts layout diagram if your car’s distributor has a reluctor pickup. 


HALL EFFECT 
& 


LUMENITION 


ІКТ SHOWN IN STANDARD POSITION 
LK2 SHOWN IN 0.5ms DEBOUNCE POSITION 


HALL EFFECT/LUMENITION 
VERSION AKS SHOWN IN NORMAL POSITION 


HALL SIGNAL LOW WITH NO IRON IN GAP) 


Fig.10: this is the layout to follow if the distributor uses a Hall Effect device or a Lumenition 
module. Take care with component orientation during assembly. 


The transistors are next on the list. 
Again, make sure they are oriented 
correctly. Q1 is mounted at full lead 
length, with its metal flange toward 
the edge of the PC board. 
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The capacitors can be installed 
next. Each electrolytic type must be 
installed with the polarity indicated. 
That done, install the crystal and 
trimpot(s). 


Once the board assembly is com- 
plete, position it in the case and mark 
out the four mounting holes. That 
done, remove the PC board and drill 
the mounting holes to 3mm. Deburr 
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КТ SHOWN IN STANDARD POSITION 
POINTS VERSION LK2 SHOWN IN 0.5ms DEBOUNCE POSITION 
LK3 SHOWN IN NORMAL POSTION 
Fig.11: this is the points version. Secure the 100Q 5W resistors to the board using silicone, to 
prevent them from vibrating and fracturing their leads and/or the solder joints. 


ENGINE MANAGEMENT Ue SHON THIN. SHE DERQUN GE POSTION 
TRIGGER VERSION DET eee SUL Io, EMRE ST 


Fig.12: the engine management trigger version requires no additional input conditioning 
circuitry. In this case, the ECU trigger signal goes straight to pin 6 of IC1 via a 2.2kQ resistor. 


each hole using an oversize drill bit, case. The PC board is then fitted іп for Q1’s mounting hole, the earth con- 
then fita 9mm standoffto each mount- place and temporarily secured using nection on the side of the case and 
ing position with an МЗ x 15mm screw МЗ washers and nuts. the cordgrip grommets at each end 
passing through it from outside the That done, mark out the position of the case, then remove the board 
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ЦКТ SHOWN IN STANDARD POSITION 

CRANE OPTICAL 1К2 SHOWN IN 0.5тз DEBOUNCE POSITION 
VERSION LK3 SHOWN IN NORMAL POSITION 

(CRANE OUTPUT HIGH WHEN LIGHT BLOCKED) 


Fig.13: build this version if your distributor has been fitted with a Crane optical pickup. 
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PIRANHA OPTICAL Ik? SHOWN IN © Sms DEBOUNCE POSITION 
VERSION КАНДА OUIPUT Low WHEN LIGHT BLOCKED] 


Fig.14: the Piranha optical pickup version is similar to the Crane version but note the different 
locations for the 22kQ and 1200 resistors. 


and drill these holes. Note that the The inside of the mounting hole large diameter drill can be used by 
cordgrip grommets need elongated for Q1 must be carefully deburred hand to do this. That done, you can 
holes and these can be shaped using to remove any sharp edges that may then install the PC board and secure 
a rat-tailed file. puncture the insulating washer. A it using the star washers and nuts. 
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You can replace your existing 
points with a Hall Effect sensor — but 
be warned, it takes quite a lot of preci- 
sion work! All the details are shown 
in Fig.12. 

First, rotate your engine so that the 
rotor button in the distributor is facing 
the high-tension outlet for cylinder 
number 1. Also note the direction 
that the rotor button moves when 
the engine is turned in its correct 
direction. Set the timing mark on the 
flywheel to the number of degrees 
before Top Dead Centre specified in 
the workshop manual and indicated 
by the engine block timing marks. 

Now place a mark on the edge of 
the distributor body to show where the 
timing mark on the rotor button arm 
is positioned. This sets the alignment 
for the Hall Effect modification. The 
distributor can now be removed from 
the engine. 

The Hall Effect sensor is designed 
to be used with a rotating vane that 
passes through the gap incorporated 
in its housing. The Hall sensor is 
mounted on the distributor advance 
plate and secured using the rivets 
incorporated on its housing. The 
rotating vane needs to be made so 
that it spins with the distributor shaft 


The rotor button assembly 
fits over the distributor's 
camshaft, with the vanes 
passing through the Hall „Ф 
Effect sensor. 
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and its vanes pass through the sen- 
sor gap. 

For this to happen, the rotating 
vane needs to be cup-shaped. The 
horizontal face has a hole to allow it 
to be placed on the distributor shaft 
and locate with the rotor button. The 
vertical section needs to have slots 
cut in it to appropriately trigger the 
sensor. 

The number of slots on the vane 
equals the number of spark-plugs 
for which the distributor caters. So a 
4-cylinder car with four spark plugs 
will use four slots. These slots need 
to be evenly spaced around the cir- 
cumference of the rotating vane. It 
is essential to be accurate here, 
as a 1° difference between slots 
represents 2° on the engine. 

A 4-cylinder engine will have each 
slot positioned 90° apart. 6-cyclinder 
and V8 cars will require slots spaced 
60° and 45° apart, respectively. 


Making the disk is easier if you 
can start off with something that is 
already preformed. We used the tin- 
plated backing from a high power 
potentiometer. A suitable one is the 
Jaycar RP-3975 15W potentiometer. 


ТАА! БУЗУЛУ 
This photo shows how the slotted 
Hall Effect sensor is rivetted to the 


vacuum advance plate inside the 
distributor. 


This provides us with a cup that is 
40mm in diameter. 

All that is required is to drill out a 
hole in the top for the distributor shaft 
and cut the slots in the side. 


When this has been done, the 
Hall sensor can be mounted on the 
distributor advance plate. The sensor 
needs to be located so that the centre 
of its slot is 20mm away from the 
centre of the distributor shaft. This will 
allow the 40mm diameter cup to spin 
without fouling the Hall sensor. 

Drill the two holes in the distributor 
advance plate and countersink the 
holes on the underside of the plate. 
This will allow space for the rivets in 
the Hall sensor to be peened over. 

Before riveting, check that the Hall 
Effect wires do not foul against the 
points cam (this happened in the 
distributor we were modifying!). To 
prevent this, the wires were passed 
under the Hall sensor by filing a small 
channel beneath the sensor, so that 
the wires could be fed through to the 
other side. The wires were then fed 
through a grommet іп the distributor's 
body. 


The rotating vane should be placed 
over the distributor shaft and should 
sit on the top of the points camshaft. 
Check that there is sufficient clear- 
ance between the vanes and Hall 
sensor gap. If the cup needs to be 
higher than this, it can be placed over 
the rotor button shaft. 

In this case, the rotating vane must 
be electrically connected to the dis- 
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TYPICAL FIRING POINT 


VACUUM 
ACTUATOR ROD 


HALL EFFECT 


VANE 


DISTRIBUTOR 


Fig.15: these diagrams and the accompanying photos show how to replace the points with 
a Hall Effect sensor and make the rotating vane assembly. Note that the slots in the vane 
must be accurately positioned - see text. 


tributor shaft to prevent static build up 
which may damage the Hall sensor. A 
small piece of tinplate soldered to the 
vane and bent so it passes up inside 
the rotor button to make contact with 
the distributor shaft is suitable. 

When the Hall Effect sensor has 
been mounted, place the rotating cup 
over the distributor shaft and hold it 
in place with the rotor button. Check 
thatthe vane spins freely through the 
Hall sensor slot. 

Now you are ready to align the 
disk. Rotate the rotor button to the 
alignment marks set previously. Re- 
member, these indicate the centre 
position of the rotor button at Number 
1 cylinder timing. Move the rotating 
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HALL EFFECT SENSOR 
RIVETTED TO ADVANCE 


/ N DISTRIBUTOR 
BODY 


ACTUATOR 


I CYLINDER 1 
SENSOR a POSITION 


PLATE 


DISTRIBUTOR 
SHAFT HOLE TO 
FIT OVER 

DISTRIBUTOR 

SHAFT 


ADVANCE 
PLATE 


VACUUM ROTOR 


GLUE TOGETHER USING — + 
EPOXY RESIN RATED 
AT >125°C 


BRASS 
CONTACT 


vane relative to the rotor button so 
that the gap is just leaving the centre 
of the Hall Effect sensor. 

Note that you must be turning 
the distributor in the direction that it 
travels when installed in the car. Mark 
the position on the rotating vane and 
rotor button using a marking pen (do 
not use a scriber on the rotor button 
orthe high tension voltage may travel 
down this). We soldered in a couple of 
PC stakes inserted into holes drilled 
in the top of the vane, to align the 
vane position — these keyed into the 
locating slot in the rotor button. 


Gluing The Vane 


Finally, the rotating vane can be 


NOTE: SLOTS IN VANE AND ROTOR BUTTON 
MUST BE ALIGNED FOR CORRECT FIRING 


i— ROTOR 
| BUTTON SLOT* 


NES VANE MADE 


FROM STEEL POTENTIOMETER 
COVER, 40mm DIAMETER 


SLOTS 6mm WIDE x 9mm DEEP, 
ONE PER CYLINDER & EVENLY 
SPACED AROUND YANE 


TYPICAL POSITIONING AT MINIMUM ADVANCE 
FOR VACUUM AND RPM SHOWING BRASS 
CONTACT ON ROTOR BUTTON NEAR TO 
TRAILING END WITH RESPECT TO FIRING 
_ POINT OF HALL EFFECT SENSOR 


те” 


glued to the bottom of the rotor but- 
ton using high-temperature epoxy 
resin. We used JB Weld epoxy steel 
resin, a 2-part epoxy. This is suitable 
for temperatures of up to 260°C. The 
quick-setting version can be used for 
temperatrures up to 150°C. 
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100nF 0.1pF 


10nF 
1nF 
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104 
103 
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222 
471 
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pF Code EIA Code ІЕС Code 


100nF 
10nF 
1nF 
2n2 
470p 
33p 


Above: once your unit has been assembled, secure the 
wiring connections using blobs of silicone, to prevent 
breakages at the PC stakes. The 5W resistor(s) should also 
be secured using silicone, as can the LK1-LK3 pin headers 
(once you’ve selected the desired options). Cable ties should 
also help secure the leads, both inside and outside the case. 


TEN ü 
WASHER 


Fig.16: the metal tab of the 
Darlington transistor (Q1) 
must be insulated from the 
case using an insulating 
washer and bush. After 
mounting, use a multimeter 
(set to a low ohms range) 

to confirm that the tab is 
properly isolated — ie, it must 
not be shorted to the case. 


The Darlington power transistor Q1 is 
secured to the case with an insulating 
bush and washer as shown in Fig.16. 

Next, attach the leads required for 
power, coil and input triggers. Note 
that the coil wire is the only wire 
passing through the end cord-grip 
grommet. The remaining wires pass 
through the other grommet (ignore the 
photos) — see Fig.17. 

The earth connection from the PC 


board goes to an eyelet lug that is se- 
cured using a screw, nut and two star 
washers, as shown in Fig.17. 

The various leads should all be 
secured using cable ties, along with 
beads of silicone at the solder stakes. 
This is necessary to prevent the leads 
from vibrating and coming adrift. 
Similarly, use silicone to secure the 
5W resistor(s) to the PC board. 

Finally, install the links for LK1, 


4-Band Code (1%) 

brown black yellow brown 
yellow violet orange brown 
red red orange brown 
brown black orange brown 
red red red brown 

brown grey red brown 
brown black red brown 
yellow violet brown brown 
brown red brown brown 
brown black brown brown 


5-Band Code (1%) 

brown black black orange brown 
yellow violet black red brown 
red red black red brown 

brown black black red brown 
red red black brown brown 
brown grey black brown brown 
brown black black brown brown 
yellow violet black black brown 
brown red black black brown 
brown black black black brown 
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GROMMET 
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IGNITION 
SWITCH 


PC BOARD MOUNTED 
IN BOX ON émm LONG 
STANDOFFS WITH M3 SCREWS, 
NUTS & STAR LOCKWASHERS 
> 


TO CHASSIS CRIMP EYELET 


ре: 


Fig.17: this diagram shows the final assembly and external wiring details for 
the unit. Note how the OV (ground) rail on the PC board is connected to one 
side of the case, with a lead then run from this point to the vehicle's chassis. 


LK2 and LK3. Initially, you can place 
these in the standard, 0.5ms debounce 
and normal positions, respectively. 


Installation 


The Electronic Ignition box goes in 
your car's engine bay, on the same side 
as the distributor. Make sure that the 
box is shielded from the heat ofthe ex- 
haust manifold or catalytic converter 
(the internal components are rated to a 
maximum temperature of 125?C). 

Use brackets and screws to secure 
the box to the chassis. That done, wire 
the positive supply lead to the +12V 
ignition supply, the negative earth lead 
to the car's chassis and the inputs to 
the trigger unit. Do not connect to the 
coil negative yet, however. 

Next, set VR1 fully anti-clockwise, 
then switch on the ignition and check 
that there is 5V between pins 5 & 14 on 
the IC socket. If this is correct, switch 
the ignition off and install IC1. Make 
sure that it is oriented correctly, with 
its notch matching the notch at one end 
ofthe socket. If you do this incorrectly, 
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you will blow the chip. 

Now connect your meter between 
the OV PC stake near VR1 and the TP1 
PC stake. Switch on and adjust VR1 for 
a reading of about 4V. This should set 
the dwell at around 6ms. 


Reluctor settings 

If you are using the reluctor cir- 
cuit, adjust VR2 fully clockwise and 
measure the voltage at pin 6 of IC1. If 
the voltage is close to 0V, wind VR2 
anti-clockwise several turns until the 
voltage goes to 5V. That done, wind it 
about two turns more anti-clockwise 
and leave VR2 at this setting. 

Ifthe voltage is 5V when VR2 is fully 
clockwise, rotate VR2 fully anti-clock- 
wise and start to wind it clockwise 
until the voltage goes to 5V again. Then 
wind it two more turns clockwise. 

That done, switch off the ignition 
and connect ()1's collector wire to the 
ignition coil's negative. 


Starting 
Now try to start the engino. If it 


T M3 SCREW & NUT 
& STAR LOCKWASHERS 


-—7 eU | 
Darlington transistor Q1 is secured to 
the case using an M3 screw and nut. 


Make sure its tab is correctly isolated 
from the case metal – see Fig.16 


doesn't want to start, the sensor signal 
may be inverted. This can happen with 
Hall Effect sensors and optical sensors 
if the output voltage goes low at the 
point offiring. In this case, change link 
LK1 to the "invert" position. 

The reluctor circuit is designed to 
fire the coil when its output voltage 
swings negative. If the engine doesn't 
start and you are using a reluctor, try 
swapping the reluctor connections. 

If you are using points and the en- 
gine does not run smoothly, try the 2ms 
debounce link setting. If the engine is 
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This is the view 
inside the prototype 
(reluctor version 
shown). Be sure 

to build it for 


rated for aibeapt 
care not/fo Make 
ПеоаНуе terminal! of Hà coil! 

Set thejidle s@\that Ч епріпе runs 
smodthlyjand adjust VRI anti-clock- 


and take great 
ntact with the 


still erratic, change to the points mode 
using LK3. 


Dwell adjust 
The amount of dwell r 


depends on the ignition coil im 
your vehicle. To adjust this, sefyeur ' 
multimeter to DC volts and cond 
the probes between the chassis and the 
negative terminal on the coil. 

Danger: you must use a multimeter 


Vise Until the engine begins to falter 
or until the voltage reading shown on 
fhe meter drops. Now slowly turn VR1 
clockwise until the voltage rises and 
then remains at the same voltage, even 
though the dwell is increased slightly. 


Stop turning the trimpot at this volt- 
> GS age plateau. This setting provides the 
Corrections} optimum dwell for your coil. 


If you wish, you can in fact set the 
dwell to a slightly greater value than 
this, to cater for resistance changes at 
the coil connections due to varying 
temperatures. 

So what did adjusting the pot actual- 
ly do? What we are doing is measuring 
the average primary coil voltage. When 
the coil is charging, the voltage will 


There are several errors in the parts list 
published in Pt.1. In the main section, 
there should be three (not two) 100uF 
capacitors, the LM2940CT-5 regulator 


should be designated REG1 and there 
should be three (not two) crimp eyelets. In 
addition, the 22© resistor listed under the 
“Optical Pickup Version” heading should 
in fact be 22kQ. 


WherelrolBuvibrogrammediblCs 


The programming code (ignition.hex) for the PIC16F88-E/P microcontroller used 
in this project wil! not be released or be made available on our website. Authorised 


kitsellers will supply programmed micros as part of their kits. 

For people who do not wish to build the project from a kit, programmed micros 
will be available from SILICON CHIP for $25.00 including postage anywhere within 
Australia, or $30.00 by airmail elsewhere. 
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be about 1.5V due to the drop across 
the ignition transistor (Q1). When the 
transistor switches off, there is a high 
voltage produced that is limited by 
the zener diodes to 300V. After the 
coil has discharged, the voltage will 
be at about 12V (orthe battery supply) 
until transistor ()1 again switches on to 
recharge the coil. The coil will deliver 
its full energy ifthe dwell period is set 
so that the coil can charge fully. 

At this point, the average measured 
voltage will be at its highest. Increas- 
ing the dwell time further will not 
increase the coil's energy but it may 
decrease the average measured volt- 
age. This is because the extra dwell 
will have the coil negative terminal at 
1.5V for longer, thus reducing the av- 
erage measured voltage. Setting more 
dwell time than necessary will only 
heat up the coil without improving 
spark energy. 

Once the ignition is set up and run- 
ning well, fit the lid onto the box. 


Conclusion 

Depending on the car to which 
you're fitting the electronic ignition 
system, you can expect reduced points 
wear, a stronger spark, a cooler running 
coil and slightly better fuel economy 
and power. And that's pretty darn good 
for the money and time spent! SC 
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BitScope 


Analog + Digital 


100MHz Digital Oscilloscope 
Dual Channel Digital Scope using 
industry standard BNC probes or analog 
inputs on the POD. 


Get the full picture with BitScope 
Mixed Signal Oscilloscopes 


40MS/s Logic Analyzer 
, 8 logic, External Trigger and special 
purpose inputs to capture digital 
signals down to 25nS. 
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Mixed Signal Oscilloscope 
True MSO to capture analog waveforms 
time-aligned with logic using sophisticated. 
cross-triggering on any input. 


Real-Time Spectrum Analyzer Turn your PC into a powerful Digital Storage Oscilloscope! 


зе spectra and waveforms in - | See inside your circuit with simultaneous analog, logic and spectrum 
| displays to make tracking down those elusive real-time bugs much easier. 


BitScope combines a high speed synchronized storage scope and logic 
analyzer with a programmable waveform generator and spectrum analyzer. 


ipti "ur 
Т EE "ААС ) ! ] : 
e S sa: x With "Smart POD" connected active probes and multiple software options 


UI 


Hz T LAS a О you've got the perfect low cost high performance test and debug solution! 


Standard 1M/20pF BNC Inputs — BitScope Smart POD probe connector USB 2.0 or Ethernet Connectivity Expandable and Programmable 
200uV-20V/div with x10 probe 8 logic channels, cross-triggering Single cable to PC or switch Simple ASCII Protocol 

S/W select AC/DC coupling Dual channel analog inputs Compressed data transmission BitScope Scripting Language 
Switchable 50chm termination Async serial I/O for external control Ethernet option uses UDP/IP Add active probes and devices 
Arbitrary Waveform Generator Supports active probes Internet addressable device Supplies up to 500mA via POD 


BitScope DSO software for Windows and Linux 


BitScope's integrated design uses standard oscilloscope probes and 
a growing range of custom probes to provide functionality equal to 
instruments many times the price. 


BitScope plugs into third party software tools and has an open API 
for user programming and custom data acquisition. 


BitScope Designs г", (05) 9030 2992 www.bitscope.com 


Fax: (02) 9436 3764 


E А. a = 
Building t 


Last month we looked at what we wanted in the Ultimate Jukebox. 
Now let's start building it... 


s we explained, the Ultimate 
Д is actually a powered 

speaker with a built-in com- 
puter running the Ultimate Jukebox 
software. So all we need to do is come 
up with a speaker box that will fit 
an amplifier/power supply and the 
computer? 

That's true – but as the proverb says, 
there's many a slip twixt cup and lip. 
For example, we want to make sure 
our jukebox makes the most economic 
use of timber. It also needs to be both 
stable and sturdy enough to take the 
punishment of its likely environment 
(let's party!) and it needs to be light 
enough to move around. 

Those last two requirements are ac- 
tually rather contradictory. To make it 
stable and sturdy, it needs to be quite 
heavy duty. Heavy duty also translates 
as heavy! The final design had over 
32kg of timber in it — before anything 
was added. 

We decided on 18mm craftwood 
(or MDF) for most of the construction. 
Part of the reason for this is our local 
timber merchant had a special on 
18mm craftwood but we had already 
decided anything thinner would be 
too thin while anything thicker would 
be too heavy. 

Having said that, we also used a cou- 
ple of pieces of 32mm craftwood — one 
for the jukebox base and one for the 
computer spacer. More on this anon. 

We used two sheets of 1200 x 
2500mm 18mm craftwood (as I said, 
they were cheap!) but one sheet of 
2400 x 1200mm will work quite nicely 
with the sizes we've shown — and 
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leave some change. It's also possible to 
buy 1200 x 1200mm sheets which are 
easier to work with (and transport). 

Also, ask your timber supplier if 
they offer a cutting service. If they 
do, take advantage of it: their cuts are 
likely to be smoother and squarer than 
yours (certainly squarer than mine!) 
and you'll end up with pieces that fit 
together beautifully. 

Even ifthey charge for the cuts (and 
most do, with the average charge about 
$2.00 per cut plus GST), you're going 
to pay not much more than about $15 
for cuts — pretty good value in my 
humble opinion. 


Changes since last month 


The Ultimate Jukebox has been a 
work-in-progress for many months 
—right up until this issue went to press. 
One thing we did find was that some 
notebook computers have more output 
than others — indeed, some cannot 
fully drive the SC480 amplifier. 

To solve this little problem, we 
added alittle (and cheap!) preamplifier 
into the signal line. Again, we used an 
existing design, the PreCHAMP from 
SILICON CHIP July 1994 issue. 

We made a slight adjustment to al- 
low it to run from the +15V supply we 
already had on the power supply board 
and we also throttled the gain back 
somewhat — as originally published, 
it was simply too much. 

Kits for this preamp are still avail- 
able — in fact, it's a very popular little 
kit and one to keep in mind if you ever 
need a general-purpose preamp. Best 
of all, it sells for just $6.95. 


Another change we made was in the 
port, or vent — and we'll explain this 
in just a moment. 

And finally, we thought that the box 
lacked something that the "real thing" 
would have – flashing coloured lights. 
5o we took the easy way out and got 
some ropelight: presto, instant flashing 
coloured lights! 


The speaker “box” 


While the Ultimate Jukebox is all 
one piece, it’s possibly a bit easier to 
look at it as three components. We’ll 
start with the speaker enclosure. 

This is a vented (ported) type with 
an internal measurement of 600 x 440 
x 321mm. That gives it a volume of 
around 84.5 litres; slightly larger than 
our “Bass Box” calculations dictated 
but this can be taken care of by adjust- 
ing the port size. 

The reason for this larger size, by the 
way, was twofold: the extra space is ba- 
sically width and depth, giving better 
stability, and the dimensions chosen 
make for the minimum number of cuts 
in a standard 1200mm craftwood sheet 
or sheets. 

The front, or baffle, is inset 18mm 
in from the front edge to give some 
measure of protection to the speaker 
drivers, even though the woofer is 
later covered with a metal grille. The 
baffle slides into a 5mm rebate routed 
into both sides and the base before 
the speaker top and notebook spacer 
are placed. 

The woofer mounts on the rear of 
the baffle while the compression horn 
tweeter mounts from the front, in a 
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suitably sized rebate (sizes are shown on 
the cutting diagrams). 

Screwed to the inside of the enclosure 
is the crossover, with wiring secured to 
the timber with electrical staples or cable 
clamps. Don’t be tempted to use ordinary 
staples because they have this nasty little 
habit of cutting straight through wiring 
insulation! 

Small holes are drilled through the top 
and bottom of the enclosure to enable 
cabling to pass through: power to, and 
audio from, the laptop and of course the 
output from amplifier to speakers. When 
the cables are installed, the holes are made 
airtight with silicon sealant or similar. 

The two sides are mirror-image and are 
1200 x 375mm. The top of the sides was 
shaped with a jigsaw into a curve to give 
а less stark (boxy) appearance. Three 5mm 
rebates are cut into the sides — these house 
the bottom (32mm rebate), enclosure bot- 
tom (18mm) and finally a 50mm rebate for 
the enclosure top and notebook spacer. 


Larger port 

The 900mm x 450mm back of the 
speaker also mounts into 18mm rebates 
in the sides and is the last piece of timber 
placed. It doesn't cover the entire back of 
the Jukebox because we left a 50mm air 
gap in the bottom to act as the port. 

This is significantly larger than Bass 
Box suggested would be optimum for the 
woofer we used but trial and (ear)or said 
that we ended up with the best sound. 
Most jukebox users (ie, party goers!) want 
thumping bass and this large horizontal 
back-panel port gave us a great sound — far 
better than tuning for a flat response. 

Similarly to the sides, a rebate is cut 
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into the back to house the enclosure 
top and the notebook spacer. 


The amplifier enclosure 


The amplifier “enclosure” at the 
bottom of the Jukebox contains the am- 
plifier, power supply and notebook/ 
laptop power supply, along with the 
fused IEC mains inlet, on/off switch 
and USB disk drive. There is no cover- 
ing over the amplifier section; the back 
is open to the air for cooling. 

It is significantly larger than neces- 
sary — our amplifier heatsink is only 
80mm high and we’ve made the space 
200mm high. 

The reason (and also the reason for 
being open to the back) is for ventila- 
tion/air circulation — while the ampli- 
fier heatsink itself is mounted right at 
the rear, there is still the transformer 
giving off heat, not to mention the 
notebook/laptop power supply which 
also generates heat. 

Also, we said last month that the 
jukebox was capable of handling a 
much larger amplifier, so if you want 
to go this route there is plenty of space 
to do so. 

We mounted our amplifier and 
power supplies on an aluminium 
"tray" for ease of assembly (and later 
service if needed). 


The notebook enclosure 


Above the speaker enclosure is 
the space for the notebook/laptop 
computer. Because we didn't want 
to allow any access to the keyboard, 
this is set into a “well” made from a 
piece of 32mm craftwood, fixed to the 
outer surface of the speaker box top. 
Above this again is fixed a sheet of 
2mm aluminium which completely 
covers the keyboard. 

The aluminium sheet has a cutout 
the width of the screen and a depth 
suitable to allow it to clear. 

We actually made ours slightly 
wider than necessary to give some- 
what hidden access to the notebook's 
power switch. This is something 
that you might not have to do if your 
noteboook's BIOS will allow you to 
boot after power interruption. Then 
you can simply run the notebook 
without a battery and allow it to boot 
whenever the Jukebox is turned on at 
the mains. 

Each laptop/notebook computer 
will be slightly different and you need 
to decide if 32mm is enough height 
to clear the top of the keys ~ if not, 
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you may need to make the well a lit- 
tle deeper. Conversely, some modern 
notebooks are very thin, so you might 
not need 32mm depth. 

The other consideration for the 
computer is heat. Notebooks are not 
designed to be operated in an enclosed 
space (hence making the well "U" 
shaped, allowing air to flow out the 
back). With the computer we used, the 
cooling fan is also at the rear, making 
a "best case" scenario. 

If you have trouble with heat, some 


ENCLOSURE 


450 x 347 


ENCLOSURE 
TOP BOITOM 
450 x 347 


form of forced air cooling may be nec- 
essary (you can buy notebook coolers 
which could be an answer, albeit at 
the cost of a deeper well"). 

The notebook screen is designed to 
swing up against the back panel with 
enough angle to ensure that viewers 
of normal height don't have to bend 
down to view it. 

That pretty well covers the various 
parts of the Ultimate Jukebox. We 
added a few "extras" which we'll get 
to later (eg, the speaker carpet) but 


194mm 


mounting 
holes on 
1 300mm 
р diam 
FRONT/BAFFLE 


900 x 450 


This cutting diagram, to scale, shows how to 
get all the jukebox panels (the two 32mm thick 
pieces excepted!) from a 1200 x 2400 sheet with 
some left over for other projects. The numbers 
on the blue saws are the order of cuts (the red 
dotted lines) - you only need to make seven 
(plus, of course, the rounded tops which can 

be done later). If your timber merchant offers 

a cutting service (about $2.20 per cut at most 
places), we reckon that's $15 well spent! 
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now we move on to assembly. 


Putting it together 

If you’ve taken our advice and had 
the pieces sawn by the supplier, you’re 
going to have an easy assembly, If not, 
and your cuts aren’t quite true or per- 
haps not quite even, it’s going to be a 
bit more difficult. 

We found the fit was so good as we 
assembled the pieces that we didn’t 
even need to cramp the box together 
as it was glued’n’screwed. Even the 
rebates (which I will admit I had never 
done before) came up a treat! 

Start by cutting the rounded corners 
on the top of the sides. We simply 
used a garbage tin lid to get the curve 
and then cut them with a jigsaw. A bit 
of rough sanding removed any blade 
marks — fine sanding isn’t necessary. As 
long as the curve is true, don’t worry 
too much about getting it absolutely 
smooth. We’re going to cover the box 
with speaker carpet later and this hides 
a multitude of “oopses!”. (Trust me – I 
made some). 

The carpet also hides the majority of 
the screws used in construction. 

The next step, rebating, is probably 
the most important because it will 
determine just how well the box fits 
together. We used a router with а 19mm 
blade (we couldn't buy an 18mm but 
the extra millimetre doesn't really 
matter) and first cut the rebates which 
went from front to back on the sides 
(three each side). Of course, the 32mm 
and 50mm rebates require more than 
one cut; the 50mm rebate needs two 
outside cuts then the "meat" removed 
from the middle. 

If it is at all possible, the sides 
should be clamped side-by-side and 
the rebates cut across both pieces in 
one action. That way, you know they 
are going to line up. 

With these cut, we were able to get 
the right places for the vertical rebates 
on the sides. The front rebate is inset 
18mm while the rear is right on the 
back. Remember that neither of these 
rebates goes from top to bottom — the 
front rebate goes from bottom up to 
the 50mm horizontal rebate; the back 
rebate goes from the top down to the 
18mm rebate. 

A 5mm x 18mm rebate also needs 
to be cut across the front of the base to 
match the rebates on the sides (ie, inset 
18mm). Because the back panel doesn't 
come down to the base, no rebate is 
necessary there. 
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While you're in the rebate mood, 
you might as well cut the two holes 
for the speaker drivers in the baf- 
fle. We used the router mounted on 
a home-made jig to cut the 280mm 
circular hole for the woofer and a jig 
saw to cut the 115 x 160mm hole for 
the compression driver. 

We then used the router once more to 
cut a rebate in the front side of the baffle 
for the compression driver so its front 
finished flush with the baffle front. If 
you think this is a bit of overkill, don't 
worry about doing it — there won't be 
any difference in performance one way 
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And here's how all those cut-out bits fit together. 
Compare this drawing with the pics overleaf... 


or the other. 

It makes sense at this point to mark 
and drill the eight holes for the woofer 
and six holes for the tweeter. The 
woofer has 4mm holes which go right 
through the baffle (it's held in with 
bolts and nuts) while the tweeter has 
2mm pilot holes for the woodscrews 
which hold it in. 

There are two other cuts necessary. 
One is to make the notebook “well” 
in the 32mm craftwood — we simply 
made this as large as we thought would 
be needed to suit the notebook. In ret- 
rospect, we realise this could be just 
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Fore and aft views of the assembled box, as yet without the back – for obvious 
reasons. The amplifier tray slides into the void at the bottom of the unit. 


as easily done with three appropriate 
lengths of 32mm craftwood instead of 
the large U-shaped piece we cut. 

The other cut is in the back of the box 
for the air vent/access to the notebook. 
This is the same width and depth as 
the notebook well. Again, we cut this 
with the router but a jigsaw would also 
handle this quite nicely. 

That’s all the rebates and cuts com- 
pleted — now you need to drill holes 
in the sides for the screws which will 
hold it all together. Somewhere around 
4-5mm holes should be fine. 

Drill the holes along the centre lines 
ofall rebates — we placed screws 50mm 
in from each edge and then around 150- 
170mm apart, depending on the length 
to be covered, Following the rebates 
means you should end up with holes 
that are dead centre and will not split 
when screws are placed. 

When all the holes are drilled, turn 
the sides over and countersink each 
hole so that all screw heads will end 
up flush with (or even slightly below) 
the surface. 


Dummy run 

Loosely assemble the box (ie, with- 
out glue or screws} just to ensure 
everything goes together as it should. 
You may need a second pair of hands 
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here — and if you need to nip a couple 
of screws to hold ittogether, that's fine. 
Just don't do them up all the way 

If everything looks correct, it's time 
to start with the glue and screws. We 
used garden-variety PVA glue and 
TEK screws specifically intended for 
chipboard. For box assembly, we used 
50mm screws. 

As we said before, our box fitted 
together so well it didn't need cramp- 
ing — the screws held it securely while 
the glue dried. If you need to cramp it, 
so be it. Starting with the sides, run a 
healthy line of glue in the rebates for 
the baffle, base and enclosure bottom, 
stand the sides up, fit the base and 
enclosure bottom and nip in enough 
screws (four corners?) to stop it all 
collapsing. 

Place the baffle in place in its rebates 
(make sure the glue hasn't oozed away) 
and tighten up the loose screws. Now 
run a line of glue in the rebate in the 
speaker top, turn it over and slide it 
in from the back. Make sure the baffle 
mates with the rebate and place say 
four screws to hold the speaker top in 
position. 

At this stage, we also fitted the back 
to make sure the box stayed square. 
We didn't bother with all the screws 
— four hold it sufficiently in place 


— but whatever you do, don't glue it 
in place yet! 

After checking that everything is 
still where it should be and that the 
box is still square, start placing the 
rest of the screws. You'll find a power 
screwdriver or cordless drill is almost 
a necessity here — we used 30 screws 
in each side. 

You'll probably find some ofthe glue 
has been forced out of the joins as the 
panels are tightened up. That's fine 
— simply use your finger to run a bead 
of the glue back into the join. 

Once all screws are in and tight, put 
the box aside for a few hours to dry. 
Then we come to one of the fun parts 
— applying the carpet! 


Speaker carpet 

As well as hiding any sins, speaker 
carpet is also pretty flexible stuff in its 
own right. It can be pushed, pulled, 
prodded and stretched to make it cover 
just about any shape. We didn't have 
any problems at all fitting it to the 
curved tops to the Ultimate Jukebox 
(and curves are the hardest part). 

The whole outside of the box is cov- 
ered in the carpet, with the exception 
of the notebook well. The only reason 
I didn't cover this was that the thick- 
ness of the carpet would have meant 
that the 32mm craftwood was just too 
thin and the notebook keys would be 
starting to compress. 

The aluminium covering above the 
notebook was covered in speaker car- 
pet on the top (you could cover both 
sides if you wish). 

Contact adhesive secures the speaker 
carpet to the box. Don't underestimate 
the amount of glue you will need: I 
did! I thought a 1-litre tin would be 
ample — I went through over two litres 
(the speaker carpet really soaks it up!). 
With a bit more care, I could have just 
scraped through with two. 

You're also going to need a notched 
spreader to apply the glue. These are 
commonly available where contact 
adhesive is sold — usually right next 
to it on the shelf! 

The easiest way to use contact is to 
coat the hard surface to be glued, place 
the carpet on while wet, then separate 
the two again until they are both just 
dry ("tacky" is an expression often 
used). Then carefully place the carpet 
back onto the surface, stretching it tight 
as you go. Remember that with contact 
adhesive, you get just one go! 

Plan the covering so that you have 
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minimum cuts — it just looks better 
that way. The simplest surfaces to be 
covered are the sides and back — so 
if you haven’t glued speaker carpet 
before, this is a fairly risk-free area to 
develop your skills 

Cut a piece of carpet that will do both 
sides and the back — allow say 10cm 
for safety. Do each surface in turn — ie, 
glue one side, attach the carpet, then 
the back, then the other side. Finally, 
do the front edges of the sides. 

You'll find as you do the curved 
surface at the top that the carpet can be 
stretched tight as you go and it should 
follow the curve without puckering. 

You need a very sharp knife to cut 
the carpet "in situ" — a "Stanley" knife 
is normally not sharp enough unless 
you've sharpened it on a whetstone. A 
craft knife is a much better proposition 
because they have snap-off blades — as 
the cutting edge dulls you can snap that 
bit off and get a new, sharp blade. 

Cutting the carpet is as simple as run- 
ning the blade down the surface where 
you want to cut. Remember though 
that the box is timber and your knife is 
very sharp — sharp enough to cut into 
the wood. I generally cut using a thin 
metal rule following the cut under the 
knife blade to prevent it knicking or 
slicing into the wood and cutting the 
carpet off line. 

Cut the carpet as you go, so you don't 
end up with a whole lot of pieces flap- 
ping about. This also means you can 
perhaps extend another piece to cover 
any "oopses". Because the carpet hasa 
grainy finish, slight imperfections are 
easy to hide. 

Once you have the sides and back 
finished, you can do the baffle. Remem- 
ber that this is inset — you need to turn 
the carpet up at the edges to meet the 
piece already fitted. You'll find that the 
carpet can be pressed into the corners 
easily —I used the back ofthe craft knife 
to make a nice, neat corner. 

You can now carefully cut out the 
speaker holes. A long (~880mm) thin 
(18mm) strip (precut for convenience) 
can be glued around the woofer cut- 
out. 

All that's left of the box itself is the 
inside top sides and back — this should 
be quite easy because by now, you're 
getting pretty skilled in gluing speaker 
carpet! 


Cutting the back out 


The back is currently held in place 
with four screws ... and the speaker 
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carpet. And, of course, you 
need to get the back off so that 
you can wire the speakers and 
CTOSSOVeT. 

Withthe craft knife, cut along 
the seam between the back and 
rebated sides, then cut a small 
slit across each of the four 
screws. That way you can get 
a screwdriver in and remove 
the screws — and the back. If 
the back is such a tight fit that 
there is no seam to get the knife 
into, use a long straight edge 
to cut along where the seam 
would be. With 18mm timber 
and a 5mm rebate, that means 
13mm in from the edge. 

If you get it "pretty" enough, 
once the back is screwed per- 
manently on you won't even 
know there's a seam there. If 
your cut is a bit onky, don't 
worry too much: it's at the 
back! 


Moving it 

At 32kg for the timber alone, 
the Ultimate Jukebox takes a bit 
of dragging around. To assist 
this, we fitted a pair of 40mm 
castors on the base, at the back, 
Actual height ofthese from top 
to bottom is 85mm. 

Atthe front, we screwed ina 
length of 100 x 50mm framing | 
timber, planed down to 85mm | © 
high, as a “foot” and covered it. 
with speaker carpet. 

That way, when let off the 
wheels, much of the jukebox 
weight transferred to the timber 
foot and gives extra stability. 


AV 


We'll show this in a lot more detail next month 
but here is the Ultimate Jukebox from the back, 
without back of course! At top is the notebook 

computer, centre is the actual speaker box and 


at the bottom, the electronics. 


The handle 


To help move the box, we wanted 
a pair of handles at the back so that 
it could be leant back onto the cas- 
tors and rolled along. But when we 
priced handles at the hardware shop, 
we found they were about $4 each and 
worse, were puny (after all, they were 
intended for drawers). As we said ear- 
lier, the jukebox has significant weight 
and we were worried about the handles 
taking the load. 

So instead of handles, we used 
bathroom towel rail and rail ends. It 
cost less than two handles and is a lot 
stronger. And if you're all sweaty after 
moving the Ultimate Jukebox around, 
you can always hang your wet towel 
over the rail... 


We positioned the rail/handle im- 
mediately under the air vent on the 
rear of the box. Don't use the little 
woodscrews that came with the rail 
ends; we substituted countersunk 
head 5mm bolts and nuts which really 
anchored the thing in place. 


The box is finito! 


Now you can fit the speakers, woofer 
mesh grille, crossover . . . and start 
the wiring. The. grille comes with 
four bolts and nuts — we discarded 
these and used the bolts that hold 
the woofer in place to also hold the 
grille. A piece of plastic surround 
comes with the grille - cut appropriate 
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“Hardware” 


2 435 x 350 x 2mm aluminium sheets 

2m speaker carpet (1.8m wide) 

1 380mm length 20mm diameter chromed towel rail 

2 20mm towel rail ends 

2 40mm swivel castors 

1 380mm length 80 x 50mm timber (for front stand, carpet covered) 
4 speaker corner protectors 

50 50mm TEK woodscrews 


8 20mm x 8g woodscrews (for horn mounting) 

4 30mm x 4mm csk head bolts with nuts (for handle mounting) 
8 10mm spacers, tapped 3mm, 

62 5mm x 3mm screws and nuts 

4 10mm x 3mm screws and nuts 

2 20mm x 3mm screws and nuts (for terminal block mounting) 

3 solder lugs 

2 3mm shakeproof washers (for common earth point) 

2 fibre washers (for PreCHAMP PC board mounting insulation) 
Around 2 litres contact adhesive (for speaker carpet) 

PVA wood glue (for box assembly) 


Speaker Section 

1 high sensitivity, high power 300mm woofer [Altronics C3212] 
1 compression horn driver [Altronics C61 10] 

1 horn flare to suit driver [Altronics C6130] 

1 2-way 150W crossover [Altronics C4007] 

1 300mm metal grille [Altronics C3712, Jaycar AX-3524] 

1m medium-heavy duty figure-8 cable 

1 80 ТОМ wirewound resistor (if required to attenuate tweeter) 


Amplifier/Electronics Section 
1 5С480 50W RMS amplifier module 
[Altronics K5120, Jaycar KC-5345, DSE K3431] 
1 power supply to suit [Altronics K5122, Jaycar KC-5347, DSE K3432] 
1 28-0-28VAC Toroidal transformer to suit 
[Altronics KM5120, Jaycar MM1095, DSE M-0144] 
1 PreCHAMP Preamplifier (with modifications — see text) 
[Altronics K2112, Jaycar KC5166, DSE K5608] 
1 120КО 1/2W resistor (for PreCHAMP mods) 
1 5600 1/2W resistor (for PreCHAMP mods) 
1 3.5mm stereo plug 
2 5.6КО 1/8W resistors 
1 IEC mains input socket with integral fuseholder 
[Altronics P8324, Jaycar PP4004] 
1 IEC mains lead 
1 mains-rated SPST rocker switch with neon 
1 10kQ log potentiometer 
1 4-way mains terminal block 
1 50 x 50mm piece blank PC board (or used copper-side down) 
Scraps of aluminium for power supply and hard disk clamps, 
mains connections safety cover, etc. 


shrink tubing, cable clamps, cable ties 


Computer section 

1 Notebook computer with mains power supply (Pentium 100 or better) 
running "Ultimate Jukebox" and "Winamp" software 

1 Externa! USB hard disk drive, if required due to inadequate hard disk 
space in computer 

1 USB extension cable (if needed) 

1 Trackball (or optical mouse), preferably USB 
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Parts List — Ultimate Jukebox 


1 2400 x 1200 x 18mm sheet craftwood (MDF) (or 2 1200 x 1200 x 18mm) 
1 450 x 900 x 32mm sheet craftwood (MDF) (base and notebook spacer) 


8 40-50mm x 4mm (3/16") csk head bolts with nuts (for speaker and grille) 


1.5m length shielded cable, various lengths mains-rated connection cables, heat- 


notches out of its back so that it clears 
the mounting bolts. Because it's very 
flexible, you can simply lift the front 
out of the way while tightening the 
mounting bolts. 

The woofer mounts inside the box 
while the compression horn for the 
tweeter mounts in the rebate from 
outside the box. You can use either 
wood screws or nuts and bolts to hold 
the horn in position. 

Wiring from the crossover to the 
speakers is self-explanatory — the 
crossover is clearly marked woofer 
and tweeter. 

The figure-8 wiring from the 
crossover to the amplifier needs to go 
through one oftwo holes drilled in the 
bottom of the speaker box. Only drill 
a hole as large as you need to get this 
wire and the audio input wire (from 
the notebook) through. Later, you'll 
need to re-seal this hole with silicone 
sealant. 

One point you will note from our 
photos is the 10W resistor in series 
with the tweeter. We included this 
because we thought the system 
sounded just a little "bright" — ie, too 
much treble. This is purely a matter 
of choice — you can include this if 
you wish (we used an 8Q resistor) or 
not. If you want to experiment with 
the sound, anything from zero to say 
20€) would seem appropriate. 

Obviously, a hole needs to be drilled 
through the top ofthe box to allow the 
audio input cable through. Choose a 
place where it doesn't interfere with 
the computer or its 32mm timber sur- 
round (we made the timber surround 
slightly undersize to achieve this. 

A second pair of holes need to be 
drilled in both the enclosure top and 
bottom to allow the computer power 
cable and the USB cable between com- 
puter and hard disk to pass through. 
The USB plug will determine how big 
this hole needs to be. 

Again, once the project is basically 
completed, these holes will need to be 
sealed. You might need a small piece 
of timber glued over the hole as well 
as silicone sealant to ensure the hole 
is plugged! 


Oh no! We're out of room! 

We had hoped to complete the Ul- 
timate Jukebox this month but space 
has once again beaten us. 

So next month we will cover the 
electronics assembly, testing and fi- 
nally, blasting the neighbours... Sc 
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Custom-made Lithium lon, NiCd 
and NiMH battery packs 


High-capacity 280mAh 
rechargeable 9V 


Smart Chargers 


Dn 
KERTAAN 


Ё; 


High-quality single cell chargers 


2400mAh NiMH AA cells 


Austcalasian 


SATELLITE 


conterence and Tradeshow 
e Theme: "Meet the Pioneers" 
fe & Update your skills 


en Victoria Museum and Art Gallery Precinct 
- Launceston, Tasmania Australia 


2-4th March 2006 


Sponsorship opportunities available now 


GUESS WHO'S COMING TO THE SHOW! 
Live from Laungce : i 


Come and be a part of the audience and ask the hard questions 
The conference program will also feature seven of 
the industries top keynote speakers 


Make your way to Launceston - 
Download these documents from Conferenceplus.com.au/satellite2006/ 


Register your interest to attend * Exhibition Booth Application * Register to attend on-line 


Event Managers: Conference — Plus PO Box 1144 Legana Tasmania 7277 
Phone +61 (3) 6330 1444 Fax + 61 (3) 6330 2190 email info@conferenceplus.com.au 
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with independent channels. Charge 
any combination of NiCd & NiMH 
AA and AAA cells 


High-capacity 9Ah 
rechargeable D 


www. al ү" www.elexol.com www.elexol.com www.elexol.com 


we! ELEXOL Ether 1/0 24 | 


| up. controlled digital input/output module featuring three 8-bit ports with 
5V level signal lines. Each of the 24 lines can he inde denti programmed 
as either an р or an output. Connects to any TCP/IP protocol network. 
® Supports ARP, BOOTP, DHCP. ICMP and UDP/IP protocols 
e Standard 10BaseT Ethernet Interface; RJ45 connector 
e 24 independently programmable signal lines with 
configurable CMOS, TTL or Schmitt Trigger thresholds 
and programmable pull-ups per line 
Easy connection by three 10-way box headers 
On-board SOMIPS flash micro-controller may be 
reprogrammed to suit specific applications 
e Integrated switch-mode voltage regulator allows power 
supplies from 8-32VDC 
» User 5V 500mA output to power external interface boards 
or sensors 
в Compact module ~ 72 x 72 x 24mm 


Great range of 1/0-24 peripherals, too ... 


ОРТО INPUT RELAY OUTPUT SWITCH/PUSH 


CONNECTOR/ 
LED BOARD BOARD BOARD BUTTON BOARD 
Provides 8 switch/ 


2 Provides screw Provides 8 Opto 

terminal connections Isolated inputs for push buttons with 

plus optional either васп of the 1/0-24 LED indicators 

pull up or pull down — pins with LED showing the status 
of the 1/0 pin. 


resistors and LED indication. 
р status indication, 

Visit OUF ! ) € Wrenn. clexel.com 
Elexol Pty Ltd 


Ph: (07) 5574 3988 Fax: (07) 5574 3855 
(PO Box 5972, Bundall, Qld 4217) 


www.elexol.com www.elexol.com www.elexol.com www.elexol.com 
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Provides 8 
isolated relay 
contact outputs 
suitable fora 
variety of loads. 
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PART3- 
BUILDING THE 


As mentioned last month, there are two basic pad sensor types: 
those based around a piezo transducer and those based around the 
optical sensing circuitry. Which one you use is up to you. 


The piezo-based pads require tapping with drum sticks 
or similar items in the conventional “drum” manner. The 
optical pads can be tapped by hand, making them easier 
to use. 

We also use an optical pickup for foot-activated sensors. 


Building The Optical PC Board 


Circuit details were shown in Part 1 but 
are repeated here for convenience along 
with the PC board overlay for the optical 
sensor (there is no PC board for the piezo 
sensor). 

The optical sensor PC board is coded 
01211053 and measures 52 x 31mm. 
Once again, before assembly check the 
underside for any possible shorts between 
tracks or breaks in the copper. 

As you did for the other boards, install 
the resistors and diode (as shown), the PC 
stakes and the capacitor (which is mounted 
on its side to allow clearance above the 
PC board). Finally, the optical sensor is 
mounted directly onto the PC board, mak- 


This is because the system is more robust. A piezo trans- 
ducer that can be attacked with a foot pedal may well be 
destroyed rather quickly. 

Each pad type is described in the separate sections fol- 
lowing. 


Fig.5: PIEZO S 


Fia. 7: OPTICAL PAD PC BOARD OVERLAY 
к 


RCA PLUG 


SENSOR 


ing sure it is oriented correctly. 
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Fig. 6: OPTICAL SENSOR 
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The Simplest Piezo Sensor 


The simple piezo sensor is based 
around a length of 20mm (27mm OD) 
PVC water pipe. The piezo transducer 
attaches to the end of the pipe with the 
shielded cable 
connected to the 
transducer and 
the other end 
to an RCA plug. 

To use, the pipe 
is held in the hand at 
the opposite end to the 
piezo and the pipe is then tapped 
with a stick. 


RCA PLUG CENTRE PAD 


Note that the two red and black wires 
that are supplied connected to the piezo 
transducer need tO Арыс 

SCREWS — 


— = 


300mm LENGTH OF 27mm OD 
PVC WATER PIPE 


SOLDER EARTH | 
-BRAID ТО BRASS AAA 


SHIELDED ——— 


^ “ЫЫ REAR OF 


Percussive (Piezo) Sensor Pad 


This sensor pad needs to be mounted 
onto a frame using 25mm tubing (see 
separate diagram). The sensor is played 
with a drumstick or similar item. Note that 
the front edge is shown curved to ensure 
that there is a consistent response from 
the sensor when the pad is tapped around 
its circumference. 

Do not be tempted to use a rectangular 
edge. This will give dead spots in several 
positions on the pad where the sensor will 
not detect a strike on the plate. In addition, 
do not use metal in preference to the MDF 
since this will resonate for too long after 
it is struck. 

The sensor pad is constructed as shown 
at right. Gut out the circular section of 
the MDF panel with a jigsaw and paint 
the pad with gloss black paint. The piezo 


This upside- 
down view of a 
piezo sensor 
pad is mainly to 
show the method 
of mounting 
the transducer. 
It also shows 
the method of 
mounting to the 
stand via a clamp 
and length of 
PVC pipe (also 
see diagram 
below). 

CLAMP TO 


SENSOR PAD FRAME 


transducer needs to be rewired to have the 
shielded cable soldered to its piezo and brass 
sections. The rear of the piezo housing can 
be carefully prised off to gain access to this 
wiring. | 

We used an epoxy resin smeared around 
the edge of the back of the piezo housing 
before securing with the M2.5 screws into the 
MDF. This ensures a good physical contact 
with the MDF plate. 

The top of the MDF sensor plate can be 
painted black or covered with a thin sheet 
of vinyl using contact adhesive. The vinyl 
can deaden the sound produced by striking 
it with a stick. 

Alternatively, the stick can be rubberised. 
In most cases, the sound of the stick directly 
onto the painted MDF will not cause any 


SECURE WITH M2.5 
SCREWS CUT TO 


4mm LONG, AND ———* 


GLUE EDGES WITH 


25mm У CLAMP 


1/4" NUT & 
LOCKWASHER 


PIEZO 
TRANSDUCER 


10mm LONG 10mm OD 
SPACER, 22mm LONG 


DETAILS OF MOUNTING TO FRAME (~25% SCALE] 
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replaced with the shielded wire. You 
must carefully prise off the back of the 
piezo case to gain access to the wiring. 


Parts List - Piezo Sensor 

1 piezo transducer 

1 300mm length of 20mm PVC water 
pipe (27mm OD) 

1 2m length of single- cored shielded 
cable 

1 RCA line plug 

2 No.4 self-tapping screws 


Parts List - Piezo Pad 


piezo transducer 

140 x 140mm piece of 3mm 
MDF 

120mm length of 20mm 
PVC water pipe (27mm OD) 

25mm cable cleats 
(Farnell NP10 pro-power 
Cat 725-7399) 

M4 x 12mm screws 

M4 nuts 

14" x 4" bolt and nut 

6.35mm ID x 9mm OD x 22mm 
long plastic spacer (electrical 
lamp fitting) 

M2.5 x 4mm long screws 

Miscellaneous 


Gloss black paint, vinyl (optional), 
epoxy resin, contact adhesive 


120mm LENGTH OF 
27mm OD PVC 


МА x 12mm LONG 
SCREWS 
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Bongo Drums 


The bongo drums are made using 12mm MDF and 18g (1mm) 
aluminium sheeting. The MDF makes up the top and bottom dual 
semi-circular sections while the aluminium sheet is wrapped 
around the sides of the MDF and secured in place with 6g x 20mm 
countersunk wood screws. 

Cutouts in the top are blocked off using MDF timber glued on 
the underside. These provide the mounting base for the optical 
sensor PC board to be secured using the 4g self-tapping screws. 
The MDF cut-outs and the semicircular shape can be cut using a 
jig saw. Glue the timber to the underside of the top panel cutouts 
and paint the timber. 

Wiring the PC boards involves following the overlay diagram for 
the optical pad sensor and wiring. Note that only two DC sockets are 
necessary — the second PC board derives its power from the first 
using hookup wire between the + and + power terminals and the 
- and - terminals. The DC sockets mount on the aluminium sides 
of the drums. The signal leads pass through the aluminium via a 
rubber grommet. A cable tie holding the two signal leads behind 
the grommet will help prevent the leads pulling out. An alternative 
arrangement is to attach two RCA panel sockets to the drum and 
use RCA-to-RCA leads for the signal connections. 

Make up a DC socket to DC socket lead and terminate the signal 
leads with- RCA plugs. 

The pressure plate is secured to the top of the drum using 4g 
screws. The screw that passes through into the optical sensor 
must be exactly located so that it fits neatly into the optical slot. 
The plate is bent as shown. 


The completed bongo drums. In the photo below left the 
drums are partially disassembled, showing the optical 
sensors and plates. 


The easiest way to adjust this is to firstly make up an RCA socket 
to RCA plug test connector as shown below and insert this in line 
between the signal output lead and the MIDI Drum Kit. Alternatively, 
access the rear of the RCA socket inside the MID! Drum Kit. Plug. into 
one of the RCA input sockets for the MIDI Drum Kit. pm 


Apply power to the drum kit and also connect the DC power Eg. 
between the drum kit's DC output socket and one of the DC input 
sockets on the bongo drums. Connect a multimeter set to read 106. 
volts to the test connector. The voltage reading should be ‘either small и 


Adjustment 


The slight upward bend allows the screw to have clearance 
inside the optical slot. This screw needs to be adjusted carefully 


so that there is a change in voltage at the signal output when the 
plate is moved. 
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(« 0.1V) if the screw is too far out of the sensor gap or up to Vis: 
the screw is too far into the slot. 

Adjust the plate angle and screw setting so that the normal volt- 
age is very close to 200mV. This voltage should rise to close to 5V 
when the plate is pressed. Ensure the plate is free to move without 
scraping the sides of the MDF and without the screw scraping the 
inside of the optical sensor. 

With the arrangement shown having a nut on top and on the 
bottom of the plate, the screw can be turned in or out to make the 
adjustment. An alternative method is to cut the screw to length so 
that it does not need adjusting. If you have cut too much from the 
screw, the length can be built up with some solder. This makes it 
easy to file down so that the length is just right when the plate is 
secured down with the screws into the MDF panel. 


Finishing 
We finished the drums by covering with loudspeaker carpet. 
This is attached with contact adhesive. The covering is optional. 


RCA PLUG 


This easy-to-make jig 
will allow you to adjust 
the Bongo Drums (and 
other optical sensors) 
very easily, by connecting 
to your multimeter and 


adjusting the screw to Few е 
give maximum voltage 
change. OPTIONAL SENSOR TEST JIG 
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12mm LONG M3 OPTICAL PAD 
SCREW WITH TWO SENSOR PC BOARD. 
NUTS & STAR 


SENSOR 
PC BOARDS 


Vemm TT z : 
M = P. 
= 4х 12mm LONG 


58 x 20mm 
PACKING 
4G WOOD SCREWS PLATE 
(1mm ALUM.) 


Parts List - Bongo 


Drums 

2 PC boards coded 01211053, 
52 x 31mm 

2 Photo interrupters 

2 1N4004 diodes 

2 470uF 16V PC electrolytic 
capacitors 

4 4700 1/4W 1% resistors 

2 panel-mount DC sockets 

2 line DC plugs 

8 PC stakes 

1 50mm long cable tie 

4 metres single core shielded 
cable 

2 RCA line plugs 

2 135 x 245mm pieces of 12mm 
MDF 

2 30 x 220mm pieces of 12mm 
MDF 

2 120 x 707mm sheets of 18g 
(1mm) aluminium 

2 61 x 108mm sheets of 18g 
(1mm) aluminium 

2 20 x 58mm sheets of 18g 
(1mm) aluminium 

8 4g x 12mm self-tapping screws 

12 6g x 20mm csk wood screws 

1 M3 x 12mm screw 

1 3mm star washer 

2 M3 nuts 

16mm ID rubber grommet 


DC SOCKETS 

SIGNAL LEADS 
EM 

VIA GROMMET 


| 


Tins = 1 25 E х 
пите: С) (REAR VIEW) 


3 "m Г 
the bongo drums. Top right shows how the pressure plate fixes 


Plan and el eration 


onto the surface of the drums, with the PC board underneath in the “well”. 


= 


ce 
MATERIAL 12mm MDF 


220 x 30mm STRIPS OF 12mm MDF 


СХЕ 


STRIP OF 12mm MDF 220 х 30mm (2 OFF} Miscellaneous 


Black paint, contact adhesive, 
Speaker carpet (optional), 
PVA glue 


FOR MOUNTING STRIPS UNDER TOP PANEL 


Speaking of the well, here’s how to make it. This diagram is half the size of the 
finished drum - so if you have an enlarging photocopier, 200% is the magic number! 
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Optical Sensor 


In many ways, the optical sensor is similar 
to the Bongo drums in construction. Most of 
e construction for this applies to the optical 
sensor. The sensor is designed to mount 
onto a frame described on the next page. 
When used as a foot controller it can be 
placed on the floor rung of the stand. 

The current design is not suitable for use 
on the higher rungs of the stand. This is 
because there will be too much stand 
movement when the sensor is pressed. 
A heavy-duty stand made from tubular steel could 
be used to support several optical pad sensors. 
The optical pad sensors would also need to be 
held in position with steel clamps instead of 


PLUG BACKSHELL CLAMP CENTRE WIRE 


plastic ones. 
In addition, use two DC sockets for the power input and output FIG.13: OPTICAL PAD SENSOR WIRING SHIELD BRAID 
as shown in the main optical sensor wiring. The second DC socket \ ; 
allows for interconnecting power between sensors. Note 
The 12mm MDF will require trimming back in thickness by 3mm _ These optical pads are not ideal for hitting with a drumstick since 


it sets up resonance in the aluminium plate. This causes the drum 
E to be played more than once for each strike. If you need to 
use ti the optical pads with sticks, then the setting-up procedure where 
the DC voltage i is set to around 200mV needs to be changed. The 
initial va tage | is set to the saturation voltage of the output transistor 
inthe optical sensor. This is about 100mV and is observed to be the 
voltage hat does not change until the pressure plate is moved by 
millimetre ог` tw 0. Best adjustment is found by trial and error, but 
t e plate eeds to be set so that it needs some movement before 
any voltage change i is found at the sensor output. 


J Г } 
Parts List 

1 PC board coded 01211053, 52 x 31mm 

1 Photo interrupter 

1 1N4004 diode 


where the two plastic clamps attach at the rear of the pad. Use a 
chisel to do this. The reduction in thickness is so that the clamp 
will close up sufficiently to mount tightly onto the 25mm frame. - 
The MDF material for the sensor is painted using gloss bl. black 
paint before assembly. A rubber stick-on foot is placed at the front 
edge of the cut-out to provide a stopper for the pressure plate. 
The sensor PC board is attached using M3 screws and its. 
You may need to use some Nylon washers to space. ‘the PC board 
slightly above the 3mm MDF baseplate. Note that the pressure 
plate needs the centre screw to be adjusted Сире: as described 
in the bongo drum section. 


PRESSURE PLATE CUT & BENT 
FROM Imm ALUMINIUM, 

107 x 58mm 7 
SS 


MCKNG —— zv | . [( sao | | 1 470uF 16VW PC electrolytic capacitor 
20 x 58 тт N / | 2 4700 1/4W 1% resistors 


, : 1 line DC plug 
wen OSS Sur mi | 4 PC stakes 
1 2-metre length of single core shielded cable 
1 АСА line plug 
1 140 x 142mm piece of 12mm MDF 
1 140 x 120mm piece of 3mm MDF 
161 x 108mm sheet of 18g (1mm) aluminium 
1 20 x 58mm sheet of 18g (1mm) aluminium 
2 25mm cable cleats (Farnell NP10 pro-power 
Cat 725-7399) 
4 M3 x 12mm screws and M3 nuts 
4 4g x 12mm self tapping screws 
1 M3 x 12mm screw 
1 3mm star washer 
2 M3 nuts 
2 4" x 4” bolts 
PRESSURE 2 М” nuts 
TA 4 3mm Nylon washers 
2 50mm cable ties 


12mm THICK MDF 


140 x 120mm BACKING 
PLATE OF 3mm MDF 


Miscellaneous 
Black paint, PVA glue 


Again reproduced half size, this diagram shows how the optical sensor 
unit is constructed. 
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Building A Playing Stand 


One or two sensors alone are fine sitting on a bench, etc, (or 
even the floor!) but when a number of sensors are used, some 
form of frame or stand is necessary so they can mount in their 
correct positions for playing. 

We made up a stand using conventional hardware components. 
Broomsticks were used instead of dowell because they're usually 
a lot cheaper! 

The stand was glued together with builders' adhesive for the 
Tee joins and PVA glue for the MDF bracket to the 25mm rod. It 
was painted in a gloss black. 

Note that the design allows the top rung to be removed. This 
is for easy transport of the frame on 
the back seat of a car. 

The broomstick pieces are cut to 
length, noting that the stick is passed 
right through the T-piece rather than 
cutting it at this point. Each T-junc- 
tion is made stronger by making a 
25mm hole part way into the side of 
the straight through broomstick. 

Note that the Vinidex T-pieces 
allow the broomstick to pass easily 
through it. Other brands may need 
drilling or filing out to allow the stick 


ral 25mm OD ВКООМЅТСК 
SU um 


SHORT SECTIONS OF 27mm OD РУС — 
WATERPIPE GLUED TO ENDS ОР __. 
UPPER RODS SO UPPER SECTION S  — 


= 


{ 


OF FRAME САМ ВЕ ШТЕР ОР N, „/ 


STRAIGHT JOINERS FOR — 
27mm OD PVC WATERPIPE ~. 


TEE CONNECTORS FOR < 
27mm OD PVC WATERPIPE 


LOWEST LONG ROD GLUED INTO 
HOLES IN CORNER SUPPORTS 


2 x CORNER SUPPORTS MADE FROM 
12mm MDF & GLUED TO FEET & UPRIGHTS 


@ зерт вела [25mm OD BROOMSTICK} 


| 915 


to enter right through the piece. 

The MDF right angle bracket is included to give extra support 
in the forward and backward direction. 

The wires for the sensors can be made tidy along the frame 
using cable clips. 

The percussive sensor is designed to be able to be adjusted to 
any angle, making it very suited for stand mounting. 

However, if using the optical sensor on the stand, it must be 
mounted on the floor rung of the frame, so the front edge of the 
pad rests on the floor to add extra support. 

As mentioned, the stand and optical sensor pad mounting must 

be of heavier construction than the one shown here if 
you intend to use optical pad sensors throughout. 


Parts List 


6 broom sticks, 25mm in diameter 

6 20mm PVC water pipe Tee pieces (Vinidex) 
2 20mm PVC water pipe joiners 

1150 x 150mm x 12mm MDF sheet 

4 25mm rubber pipe ends 


Miscellaneous 
Black gloss paint, PVA glue, builders adhesive 


THIS PART OF 
BE LIFTED 

_ OFF FOR 
TRANSPORT 


| 
BROOMSTICK} 


RUBBER 


TEE 
| „CONNECT OR 


TEE CONNECTOR —> { - T 


ы (25mm OD BROOMSTICK) —^ 


STAND CONSTRUCTION (10% SCALE) 


This is the stand we put together from bedknobs and broomsticks (OK, not too many bedknobs). It's just one possible 
arrangement for mounting the controller and various sensors, giving room for foot pedals underneath. 
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Foot Controller 


The foot controller is generally used to control 
a bass drum sound. We show how to build a foot 
controller for this purpose using an optical sensor. 
An alternative foot controller is shown under the 
Optical pad heading. 

The optical pad is made into a plastic box and 
secured to the upright MDF piece with M4 screws 
and nuts. This also sandwiches the pressure plate 
in between the box and MDF. The PC board for the 
Optical pickup is supported on M3 tapped standoffs 
(9mm long) and held using M3 x 10mm screws. 

The screw mounted in the pressure plate to 
interrupt the optical sensor must be adjusted as 
described in the Bongo Drums set-up. 

The DC sockets are mounted at each end of the 
box. The signal output is wired to the 6.35mm jack 


socket that is mounted on an aluminium bracket. You will need to The footswitch is made using the MDF panelling as shown. We 
make up a 6.35mm jack plug to RCA plug lead for the connection painted the assembly with black paint and covered the foot areas 
between the foot controller and the MIDI Drum Kit. with speaker carpet. 

PEDAL STOP BLOCK 


ce: eomm LONG x 47mm HIGH, 


et 7 

€ ) | aa 
85mm BUTT HINGE, 4 ^ 
MOUNTED WITH PIN | — 
UNDERNEATH. | 


PLAN WITH FOOT BOARD 
AND PRESSURE PLATE REMOVED 


| 65 x 38 x 27mm PLASTIC Ба 
BASEBOARD 320 x 100mm, ^ (USING 4 х 9mm TAPPED SPACERS 
CUT FROM 12mm MDF & 8 x 10mm LONG M3 SCREWS) 


3 x 15mm LONG 8G 


CSK HEAD — 
WOOD SCREWS 220 x 100mm, — STRIP OF CARPET 
CUT FROM 12mm MDF GLUED ALONG 
PACKING BLOCK 90 x 100mm, mre evene TOP OF 


CUT FROM 12mm MDF CSK HEAD WOOD 


STOP BLOCK 
SCREWS, CUT TO 12mm m 


300 x 100mm STRIP OF CARPET 
GLUED OVER FINISHED PEDAL 


15mm LONG 8G CSK BUFFER MADE FROM TIER OF THREE 15mm OD RUBBER GROMMETS, 


HEAD WOOD SCREW 15mm LONG мз WITH 20mm LONG x 6mm OD COIL SPRING (COMPRESSION) INSIDE. HOLES FOR 
SGEW WITH TWO LOWEST GROMMET IS HELD WITH ALUMINIUM PLATE МА NUTS 
NUTS & STAR 
PRESSURE PLATE BENT LOCKWASHER FOOT CONTROLLER DETAILS 
FROM 120 x 70mm PIECE isf ao Amm HOLES FOR 5095 SCALE) 
OF 1mm ALUMINIUM Ut — ATTACHMENT SCREWS (5076 


If you want to build your own foot controller, here is how to do it. The alternative is to use the information in this 
diagram to modify a commercial foot pedal. 
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Footswitch 


The footswitch is a commercially made unit — all it 
really needs is to have an RCA plug wired to its end. 
However, the wiring supplied with the switch is a little 
too thick for the RCA plug so is best replaced with a 
single core shielded cable instead. Connect the wire 
between the normally open and common connections 
on the microswitch. 


Parts List | 

| 1 footswitch (eg, Jaycar SP-0760) 
| 11mlength of single core shielded wire 
1 RCA line plug 


Parts List 
1 PC board coded 01211053, 52 x 31mm 
1 bulkhead plastic box, 65 x 38 x 25mm 
1 Photo interrupter 
1 1N4004 diode 
1 470рЕ 16VW PC electrolytic capacitor 
2 4700 1/4W 1% resistors 
1 6.35mm mono jack socket 
2 line DC plugs 
4 PC stakes 
1 2-metre length of single core shielded cable 
1 6.35mm mono plug 
1 RCA line plug | 
1 65 x 120mm length of 1mm aluminium 
1 20 x 40mm length of 1mm aluminium 
1 60 x 20mm 1mm aluminium 
1 100 x 35mm sheet of 1mm aluminium 
1 85mm but hinge 
6 8g csk wood screws cut to 12mm 
7 6g csk wood screws cut to 12mm 
15g x 20mm screw 
1 M3 x 15mm screw 
1 3mm star washer 


| 
| 


2 M3 nuts | 

Виа ЭМУ EE Fe ШЕЕ 
2 М4 nuts can you bwy 
4 M3 tapped x 9mm spacers — " — — а; 


8 M3 x 6 screws 

1 20mm long by 6mm OD compression spring 
(from clothes peg) 

3 15mm OD x 6mm ID rubber grommets 

1 100 x 320mm length of 12mm MDF - 

1 100 x 80mm length of 12mm MDF 

1 100 x 220mm length of 12mm MDF 

165 x 47mm length of 12mm MDF 


Miscellaneous 
Black paint, PVA glue, speaker carpet, contact adhesive 


эшш — > 
You can get your copy of SILICON CHIP every month from 
your newsagent: in most it’s on sale on the last 
Wednesday of the month prior to cover date. You can 
ask your newsagent to reserve your copy for you. If they 


do not have SILICON GHIP or it has run out, ask them to 
contact Network Distribution Company in your state. 


SILICON CHIP is also on sale in all branches of 


Јаусаг DICK SMITH ALTRONICD 


... again, you can ask the store manager to reserve a 
copy for you. 


Or, to be sure that you never miss an issue and save 
money into the bargain, why not take out a subscription? 
The annual cost is just $83 within Australia or $89 (by 
airmail) to New Zealand. 

Subscribers also get further discounts on books, and 
other products we sell. 
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ALT ОП! 3 New Year Savings! 


New Year From Altronics | 

PEPPY s another brand new year! And to | 
welcome In 2006 with a bang we pa | 

bled a whole host of exciting p k | 

SET ucts at fantastic prices, for y» л | 
the staff at Altronics | wish © 


if of all | 
$ p the best for 2006 and hope you | 


ions. : 
succeed іп your new years resolutl 


ey 2 4.) | 
б, MI AA 
| Aa 
Yee | Jack O'Donnell | 
/ 2 Managing Director | 
| - == 


mL 


| Find your way around Oz! 
E Garmin eTrex GPS 
С This totally waterproof 
{866 made by world 
EX renowned manufacturer 
_— Garmin is designed for 
| recreational use by bush 
[LAE 


3 m - t 


! 
Great gift fo! the nature lover? 


walkers, mountain bikers, fisherman 
etc. Find that great fishing spot or killer 
23 downhill with ease, then track your way 
ПО home without the risk of getting lost! 
1 Features: + 500 programmable way- 
IX points with graphic icons + Easy reverse 
B ES function for finding your way home 
| * Compass • Calendar • Fishing calculator 
4 | * [rip computer (speed, distance. timer etc) 


| С 38ch UHF walkie talkie twin pack! 
у № licence required! Perfect handheld 

К radio for recreation, building sites, 

4WDs. hikers, campers etc. Pack 

Í includes 2 radios and batter- 
у ies. Features: • Up to 5km 
| range * Tone call • Channel 
| scan * Great for caravan 
| convoys, car cruises, securi- 
| ty teams at events etc. 
| 


GREAT VALUE! 


Easy, inexpensive long | 
distance communication \ 


| 


~ Sansa e130 MP3 Player + FM Radio 
From SanDisk, the worlds number one 
supplier of flash memory cards! | 

This compact, stylish and easy to use MP3 
player is equipped with 512mb of | 
s internal memory (approx 
w. 16hrs WMA audio), | 
P e expandable to over 2GB with 
" an SD card. Sturdy yet light- | 
weight design is perfect for use when exer- | 
cising. FM tuner with 20 presets adds even 
more variety to your listening! Supports MP3, 
WMA & Audble formats. USB2.0 connection. 
D 0318 1GB SD Card to suit $129 


t —ÀM 8 4 LCD | 
| Television for | 
your car, | 
caravan |) 
| 
^ 


or boat! 


A fantastic 
addition to your 
mobile audio visual system, 

This 7" wide format LCD screen will amaze 
you with its clarity and sharpness. It displays 


a ух асо TV stations via an inbuilt tuner ог an AV 


0776 input eg: DVD or camcorder, • Supplied with 
howe mounting bracket & remote control * Runs off 12V, 
' easy to setup and install! + Slimline design 


| and coin collectors, electronics enthu- 


son ff Play your favourite music | 
№ W | anywhere, anytime! | 
P | 


We are now processing matlorders at our new Melbourne store. 
This means in most cases you can have your goods overnight! Or if you are in HA LF PRIC 


the metro area, the same day! JUS : ISAPPOI FREIGHT* FOR VIC 


FOR METRO CUSTOMERS: Place your order by 10am and have your goods by 
mid afternoon! For just $8*. Delivery may take longer for fringe metro areas. & TAS MAILORDERS 
FOR COUNTRY AND TASMANIAN CUSTOMERS: Place your order any time up UNTIL JAN 31st: 


to 3pm and have your goods the next day!* From as little as $11'. *Offer valid only for ages _ 
"Deliveries may take longer for regional areas. Max 25kg. shipped from Melbourne stor 
‘Regular price before January half price discount. 


You could be eligible for an Altronics 
Trade Card with discounts of up to 40%! 
For more details see www.altronics.com.au 


Monitor your Replace up to 64 remote poem 
circulation at controls with just one! 

home The ultimate customisable remote 
control, Change the size, position, 
label and icon of every single button! 
A fantastic gift idea for the home theatre 
enthusiast. Includes easy to use PC soft- 
ware to make customising and updating о — € 
a breeze, Contains all the control codes | ^ 9o = 
for the latest hi-fi and AV devices. Se 
Features: • Stunning blue backlit LCD © ә 


touchscreen • IR learning SAVE $70! 


for controlling unknown 


Mini Magnifying Lamp Чол ү 


Inspect-A-Gadget Junior multifunction commands 


| N Е = z Cut down on remote 
Great Жди“ control confusion! 


for the 
study or _ 4 - 
workshop! | Be prepared for any job! 
== $40 — Great for the glovebox or toolbox! 
Features 17 handy tools in a 
E P single unit such as knives, 
© T = Saw, сап opener, screwdrivers; 
pliers, cutters etc! 


Great for those quick jobs! 


Portable, compact and 
accurate! Measures your 
systolic, diastolic and 
heart rate. An in built 

^1 memory records your 
$m progress from week to week! 
х 4000 | Great for anyone with blood 
RAP $79 pressure problems. 


Identify 
those tiny components, withou 

| straining your eyes, 300mm 

adjustable gooseneck. Great for stamp 


Я A 0966 3 Dioptre 


siasts, technicians, model makers, 
seamstresses, jewellers and 
much more! New 

3 dioptre model now available 
Spare fluoro A 0969 $8.50. 


Great for lectures, 
i seminars, building 
Test LAN cables FAST! € acu 
This шга compact LAN tester will 77 T 
ensure you never have a faulty —— 
cable on your network ever again! Xe 
Instantly displays the status of all 


© 
j 


Underwater camera 


cable conductors (shorted pins, rav down to 30m! 
straight or crossover cable n T v ME Же УЛУ steer 
Identification). Suits ry А s tlr | 

. most common network ip ee in е dark! Great tan 
MR aquarium cam! B&W. Set up your 


own aquarium camera! Brilliant per- 
_ former, even outdoors or water prone areas. 


f^ tait 
SAWE OVER 15% f 


Precision benchtop multimeter 


OFF! ATTENTION: DJ’S & MUSIC MAKERS 
Great for P. 
the work- 
bench or 
service 
depart- 
ment 


CD Player with Pitch/Sync & Cue Functions | 
Featuring a jumbo backlit dis- О Finally a well priced CD player made with both А2158 
play for easy reading, this feature packed ШЖ ЕЕ amateur and professional DJ's in mind, The inbuilt — lle 
precision multimeter provides true RMS measure- pitch function allows the track playback speed to be modified | 
ment, datalogging, USB/serial PC interface and on the fly, The sync feature allows a brief increase or decrease 
much more! 240V or battery powered (6 x C Cells) in track speed for beat matching by DJ's. Lightyw 
* LOA AC/DC + Frequency to SOMHz • Software, mountable; perfect for mobile Dus. 105 even versatile enough te 
temp probe, PC interface leads included 


"T armi 
UR ЕК 


be used in musie production for creating si e& loops 


Precision Mini 


Drivers 

Ideal for small electron- 
ic equipment. A toolbox 
essential for technicians 
& enthusiasts. Contains 
5 flat blade and 3 phillips head drivers, All 
supplied in a robust carry case 


T 2187 
RRP $19.95 


Whisk away solder 
fumes 


SAVE 2096 ON THIS 
SOLDERING ESSENTIAL! 


Are you sick of soldering in а 
smoke filled workshop? Tired $ 
of coughing on soldering 
fumes when you’re working 
on boards? This compact fume 
extractor whisks away smoke & filters the 
air at the same time. All metal construction 
ensures it will last for YEARS! 


nr 


Measure light levels instantly! 


This handy ambient light 
level meter is an 
invaluable tool for anyone 
installing security 
cameras, lighting etc. Its 
high precision sensor 
provides instant and 
reliable readings on the 
jumbo LCD screen. 


Perfect accessory for photographers, CCTV & 
security installers and lighting consultants 


Professional 28 Range 


Digital Multimeter 


WITH JUMBO DISPLAY! 
[ncludes temperature probe at no extra 
cost! This superbly constructed meter 
will provide years of use even for the 
professional using it every day! It is an 
excellent choice for service fechinicians 
or R&D and is priced so low, even the 
enthusiasts can afford it! 

Features: - Massive 20А rating 

* AC/DC to 1000V • On screen test 
lead prompts + Temperature 

+ Frequency + Auto power off + Data hold 


Q 1067 
RRP $79 


Type in the dark - minus the typo's! 


Great for home theatre PC's! 


15, 


The finest quality blue backlit keyboard we 
have tested! Soft touch low profile keys 
with full size key layout, USB connection 


D 2113 
RRP $89 


LCD Monitor / Television Bracket 
With standard VESA mounting dimensions 
This handy wall mount LCD bracket 
СЇ allows you to reclaim your desk space 
| & allow greater adjustability 

| v than most standard monitor 
brackets. Finished with indus- 

i trial grade high gloss powder- 
к, coating. 


l Җ Great for the study, kitchen, 
bedroom, theatre etc. 


*59 | 


Autoranging 
Multimeter 


With 1300°C temp BF 7 е о о 
probe & з 
capacitance / bec 
function, ! E 
Perfect for ce 
technicians, “> 
installers & - 
enthusiasts who 
require a wide 
range of functions & 
value for money. Features: 

« Range/data hold BEE 105 
* AC/DC volts • Capacitance 


Lockable Aluminium Work Cases 


330 
T 5000 
RRP$39 . 


| action crimpers are 

' designed to be easy 

“onthe hands, and 

| will ensure connec- 
tors have a vice like 
grip. Suits kwik 
connectors / crimp 
lugs. > 


Receive a FREE 
H 1800 crimp pack 
valued at $15.35 


Turn your headphones into 


SURROUND SOUND! 
This tiny USB adaptor interfactes 
with supplied audio software to 
create surround sound on regular 


headphones. Great for having theatre style sound 


while watching DVD's on 
your laptop! Suits Windows 
98SE, Me, XP, 2000, 


BARGAIN Catbe 305m Boxes 
Dodi | | Boel “Link Make your own 
ЗЕЕ custom patch 


"pn leads or network 


Dyaq-Unk 


(4 your house. Top 
quality catbe in 

a convenient and 

7 neat pullbox 
Е W 2760 grey 
40% W 2761 blue 
W 2762 pink 


Express Order Hotlines 


Phone 1300 797 007 Fax 1300 789 777 www.altronics.com.au 


= Resistance + Transistor/diode Кыста 


with chemical 
testers or inaccu- :; 
rate litmus paper? ` 
This compact pH 
meter provides an 
instant readout of . 
water conditions 

^ without fuss! Great 
for pool or fish tank 
owners. pH 
neutral buffer- 
ing solution 
included. 


Supplied with adjustable 
multichannel audio software 


Top selling tools 


‘Create your own PCB's and 


мшу save a fortune! 
service Get first я 
aid од Т 132015 | 
Multi-angle your one- 

mini vice К, off PCBs with this 
Manufactured Р easy, to use etchant 


Just like 
an extra 
pair of 
hands! 


from diecast alloy. © ` 
Clamps to your 

work bench and 

provides total uh 
360° freedom when 
working. Jaws open — 
to 55 mm. Includes 
soft jaws for holding 
delicate connectors. 


tank. Ensures effi- = 
clent, clean and safe 
etching. Supptied 
with tank and aer- 
ation pump. 


eT J 
(bonusik == 


FREE Etchant heater for FAST PCB 
production, valued at $29 


*30 
T 2367 
RRP $36.95 


Greal for (0015. laptops, test equipment. camera gear. CD's et 


*65 
T 5010 
RRP $79.90 


545 
T 5020A 
RRP $49 


ча 


"m" 
NEM ^ * 


T 5000 Custom Case: T 5018 Slim Laptop Case: T 5010 CD Case: Т 5020А Tool Case; 
A30 x 245 x 175 460 x 325 x 90 - 430 x 245 x 175 460 x 325 x.150 *Tools not Included 
Crimp with EASE! Keep your pool or The Go-Anywhere Soldering Gun 
No more fumbling with fish tank balanced 2141 185W GAS IRON / 
poorly designed Easy-check PH BLOW TORCH: — - Ü 
crimpers! These Д Meter - = 
| pro-quality RATCHET Why.mess around oe 


Use it anywhere, no need for messy 
extension leads! The ultimate-tool for 
enthusiasts or айуопе in the trade, Itnot 
only solders“ “(650°C max), it can be üsed 
а5 а blow torch up | to 1300°С for bra 
and heat shrinking.. Powere 
refillable butane cartridges: 
Self standing design, Use it 
for up to 1,5 hours per čar- 

tridge (mid setting): 


Supplied with 2 refillable 
cartridges! Keeps powering 
on for hours NON STOP! 


OR OM a NOR ород " 


130 


T 2650 
RRP $145 


0 1295 
RAP $75 


Laptop/Notebook 


Power Supply 

Lost your laptop power supply? 
Bought a second hand machine with no 
accessories? This compact supply includes tips M 9395 
to suit Dell’, Sharp’, Acer’, Toshiba’, Compaq’, NEW! 
IBM’ & Gateway’. Selectable voltages (15-24VDC), max 3.5A. 


550 95 


D 2450 
RRP $29.90 


Save a fortune on your long distance phone bill! 


540 


Voice-Over-Internet-Protocol (VoIP) Phone. 

Use your broadband connection as a regular telephone 
by making use of the new VoIP technology. Designed 

for use with Skype® or MSN Messenger® software. 
Allows easy and very cheap voice communication 
between PC users around the globe. It can even be used 
to dial normal land lines directly (with the use of a sub- 
scription service), Software suits Windows 
XP/2000/Me. 


VoIP is a great way to keep 
in touch with friends 


c 9040 
RRP $49 


anywhere, PLUS save a 
heap on your phone bill. 


uper new year Savings... 


Security Discounts LED “halogen type” globe 
“See-In-The-Dark” 


Dome Camera 
with audio. 


$9112A 


Replace halogens with efficient, high 

low heat LED globes. 

Great for motorhome, caravan and current 
boat lighting. Also ideallly suited for ЧЕЙ benchtop 
feature & cabinet lighting around the supply 


Compact 


RRP $85 


Save 1096 on this fantastic 
compact, dome camera 
with a super sharp image, DAY OR NIGHT! Ҹа 
B&W CCD, 380 lines resolution. 

M 9243 plugpack to suit $18. Оф cco 


20m Camera 
Extension Lead 


‘Monitor your home 


or business 
6" B&W 2 channel security 


monitor. Keep a keen eye out Extends 


for intruders. Perfect partner audio 
for the S 9112A dome camera. (RCA), 
video 
570 (BNC) апа 
S 9090 DC (2.1mm) 
power 
connections. 
Allin one 


cabling solution 


Secure entryways without the 


need for traditional locks 
Interfaces with most alarm systems and door 
strikes to provide easy access for authorised users 
by simply waving a coded tag in front 
of the wallbox. Can be configured to 
require tag only entry or a combination 
of tag and pin number security. 
Features: 3 relay outputs • 12V opera- 
tion * Additional tags $7.95 (S 5376), 
Credit card style tags $5.95 (S 5375). 


Affordable 
professional 
security! 


Video Door Phone 


Check who's at the door before opening it! 


A safe and easy way to monitor your front 
door day or night! When the call button is 
pushed the base station will show vision of 
your visitor and allow them to speak with you 
directly. Coupled with a S 5385 door 
strike ($47.20) & M 9274 power supply 
($21.95) you can even 
remotely unlatch your front 
door/gate to let visttors in. 
Black & White only. 


169 


$ 9410 
RAP $139 


10 


home. For 12\ DC power 


iy f This super compact benchtop or lab 
applications. 1W light output. 


power supply delivers up to a whopping 
15A regulated output, adjustable 
between 9 and 16V. Its great for powering 
communications equipment, scanners, portable 
devices or any DC voltage sensitive appliance, 


51 0%» от 4up 311 ea 


X 2150 MR16 12VDC 


High Power 3W LED lights | МЕМ! 
А long life replacement for MR-16 2 


halogen globes, Up to 100,000 hour UN y X 

lamp life provides up to 4 times the M 2 N Lab 

lifespan of an ordinary halogen. Е № Qualit 

Perfect for motorhome, caravan and boat Lf "ay 

lighting. Powered directly off a $39 ог дир $32" ' Ромег 

standard halogen lighting Supply 

transformer. 3W light output, X 2200 Соо! White 0 to 30V 5A 

5W power consumption. X 2206 Warm White наша 

ADIT Fully > 

Low voltage (12V), adjustable with A truly оемол ри 
i sta li : 

high intesity LED globes ш LCD meters for ВЫ 

Long life 100,000 hour LEDs Single precision adjustments. Great for R&D, 245 


workshops ог repair centres. Features: 
* Separate controls for voltage & current MERI 
+ Fixed 12V & 5V output rails • Fully RRP $299 
regulated + Short circuit and overload protection. 


Intensity 


Replace your regular auto globes 

with these long life LED versions. 

Available in single or dual intesity. 
types. 15mm bayonet fittings. 


516^ 


X 2306 


Dual 
Intensity Multivoltage plugpacks! 
Power up almost any appliance, 
gadget or toy! With adjustable volt- 
age setting to suit most devices. 
Supplied with 6 interchangeable tips. 


RRP 


$33ва 


Charge саг or SLA batteries 
FREE from the sun 


Or incorporate renewable solar ener- 
gy Into a home project! This sturdy all 
weather solar panel features a 5W mod- 
ule protected behind tempered glass. In 
ideal conditions it produces a 400mA 
charge current sufficient to charge & 
maintain a 12V lead acid battery. Great 
for smatl, self contained remote power 
systems such as pumping stations, elec- 
tric fences, remote lighting etc. 


M 8980 ( 8- 16A max 3-12V 
М 8982 1 2A max 3-12V 


‘79 
N 0704 
RRP $99 


High performance 20A, 3-30V 
power supply 


Includes sturdy all weather aluminium frame plus 


m Regulated 
amorphous solar panel for added efficiency 


precision for 
voltage critical 
devices 


Heavy Duty Figure “8” Cable 
BUY 1 ROLL, GET 1 FREE! 


ul: 


Compact 5 
switchmode design e 2 
ii is both powerful and lightweight. 
Great for powering communications 
equipment, car audio amplifiers, 
camping fridges or other portable DC power 
appliances. 3 to 30V regulated output @ 20A max. 


Superb quality cable for 
audio & general electronics 
use. Red/Black sheath. 
30m rolls. 7.5A Rated. 


M 8212 
RRP $369 


W 2120 
30m Roll 


‘> 
‚ *9 Keep 
~ TE cables ircui - ini 
Jumbo Eight Stock up on voltage Handy 12 ‘ : Create your own circuits with ease | Mini Speakers! 
segment Displays lat I а | is neat! Pre drilled copper strip board 0.7W mini 
x gl play regu а ors: БУЯ | Way ч This spiral for designing & prototyping. project 
Massive 57mm Save 30% on Terminal binding allows Standard 2.54mm pitch hole speakers. 
iigh digit. popular fixed Blocks you to run пеа й spacing (0.9mm hole). SAVE 
;ommon reg's! 12V & 5V ec | i 
d & | cable looms. Prices are per pack of 4. OVER 
;athode, red models only. STOCK UP > чу y , 
тоте AND SAVE! і @ Sw | Great for wiring | ELECTRONIC DESIGN ESSENTIAL! 50%! 
| в | incars, $3010" 


10 for 58 


2 0505 5V 


4 for 330 


7 0194 
RRP $8.95еа 
Naterproof 
"loat Switch 


20510 12V 
ВНР $1.20ca 


| Sealed lead 


acid batteries. 
12V. Great for security, 
solar power systems, 
comms gear etc. 


$1 6° 
S 5075B 1.3Ah 
RRP $19.50 


528° 
S 5090B 7 2Ah 
RRP $36.50 


RR 


erfect for 
jater tank 
ystems 

uch as E 


ain or ds 
aste S 1160 
ater manage- СИДЕ 
ient, activating boat bilge 
umps etc. Fully immersi- 
le. 200V 0.54 


52 0= 
$ 5080 3.3Ah 
RRP $24.95 


53 Без 


$ 5098 12Ah 
RRP $42 


Premium quality 
for long life. 


$1 ы 
C 0610 
ВАР $2.20еа 


ЕШ | 
H 0711 10x25cm 
RRP $6.95ea 


4096 OFF CLEAR JIFFY BOXES 


Great for kits, projects and inventions! 
RRP 


51 1 /Apk 
Н 0712 10x15cm 
RRP $3.80ea 


SQ/4pk 
H 0714 10x7.5cm 
ВАР $2.65ca 


for 34 0 
P 2130 
P $1.50ea 


Caravans 


me H 3812 


RRP $3.50/m 


Compact 


& Stylish 1U Rack Cases s45 
Superb quality finish for easy 

Е Н 5031 
assembly. Tough powdercoated fin- 
ish with anodised aluminium front VEZ 
panel. Rear panel is aluminium for easy 
customisation to suit your equipment. 


$5 Вои 


H 0181 UBI 10759553 


H 0182 UB? 1975411252 57 So 


Н 0183 UB3 129x0717 


Н 0185 UCS 87253430 


No Risk 14 Day Money Back Guarantee 


| you are dissatislied with our goods for any reason, return to our premises within 14 days lor a full retund 
(less transport costs). Returned'items must be in NEW condition with all packaging and instructions 


Audio Bits! 


PX6540 RGB+Optical 
PX6550 RGB+Coax 
RRP $39.95 


—* SUPER DISCOUNT! 
HALF PRICE! Handy combo leads for 
easy audio & video connection. 


Audio-Express Magazine | 


ov? - P а An absolute must 
audio press read for any audio 
- enthusiast! Filled with 

projects and exciting 
articles about the latest 
and greatest in hi-fi and 
home theatre. 
Direct from 
the USA! 


With dual 
outputs! 


Add 4 

inputs to your AV system! 
А 3062 Dual outputs are perfect for 
НИР $29.95 those wanting to switch a 
source to two televisions, or even a televi- 
sion & a wireless video sender. Features S- 
Video & Composite RCA connections. No 


Stylish hi-fi 
322 headphones 

C 3004 E Great value for 
RAP $25.95 money! 
Featuring superi- 
or diaphragm 
drivers with samar- 
ium cobalt magnets! 
Supplied with 3.5mm 
stereo plug & 6.5mm adaptor. 


Taiko Build your own 


speaker system! 
0f refurbish those 
old favourites! 
Great for custom 
subwoofer cabinets for 
car, home theatre or hi- 
fi. Consult website for 
full specs. All 8Q. 
RRP 2 for 


©3055 30085 sza 40 
с 3060 вом s "60 
Pc 3065 wwe g .°100 

© 3070 wow 12° sae 140 


Handy Waterproof Remote 
Perfect by the pool or in the kitchen! 
Replaces up to 4 of your current AV 
remotes. Suits most brands 
of hi-fi gear. 


Sale ends January 31st 2006 Чы 


Altrónics 2005 91015! ай possibia Care 1$ laken 


respect to any matter or thing referred to беген 


power required. 


Handy kits & more... 


VoIP 


К Studio Series 
Adaptor \ 


Headphone || 


Kit Amplifier 
Attach your Kit | 
normal home phone to | 
Ultra low f 
your PC and make cheap 
noise, low |) 


distortion design. | 
Drives high and low impedance 
headphones. Great for those 
requiring a bit more listening 
*oomph" from their portable MP3 
player or CD player. Features dual 
headphone outputs. 


VoIP phone calls! Save a $72 35 
fortune оп your phone bill by K 2780 
making calls to your family 


and friends via your broadband internet. 
Easy to build! "battery not included 


leds up 
D 105 Build your own 
watts! power supply 


Since chassis 
mount capacitors 
are becoming 


| 

| 

| 

| 

| 

| 

(SC May '04) Powers | 
hard to find, we 
| 


up two 1W/3W LED's or $1 
a single 5W LED. The 
unique switching regulation employed 
means that it is very efficient and pro- 
duces very little heat. Its 12V input 
makes it perfect for boats, cars & cara- 
vans, anywhere low voltage lighting 

might be required! N 

BONUS BUY: Buy the 

К 1010 kit & Z 0251 IW Star 


decided to make 
these nifty PCB's to 
make constructing 
š- amplifiers and 
po"! power supplies 
р ^ easier! They utilise our 
range of “snap-in” capacitors 


м (R 5348 to R 5601) & any 5mm 
for just $351 THATS A pitch terminal block. PCB only, 


П 
BAVING OHSS 305 (210105) components available separately. 


Don’t get caught with a flat Great idea to make kit construction easy! 


battery! Ti Е 
итәсез sm iny 25W Amplifier Module 
Ensures you фи d y р ' 
have = NEM Hurry, stocks limitea! 
enough дЕ Great little test 
nn » $ 
Juice {ей in 19 amplifier! Amazing 
your battery казв price! 
to start your car. 
This ingenious kit is great for inta AOF Can be. 


people with caravans, recreational 
vehicles etc. It simply cuts power to 
portable appliances (eg: camping fridge) 


whenever battery voltage drops to a р 5 
preset level (between 10.9-11.9V). Compact 2 x 50W Amplifier Kit 


Includes heatsinks & power supply 


Massive 200W Mosfet components* 
Amplifier Kit 


powered from single or split K5113 


ВУ Delivers 25W КМ5 ї ж om 51 6 
voltage rails. Includes heatsink. ДЖД | 
| 


K 5130 
RRP $73 


under a day! This stereo module is a 
complete audio solution, producing 47W RMS 
А into 802 with very low distortion. *Transformer 
A truly professional to suit (M 5325) available separately. 

grade amplifier with bop $299.95 | ' 

high spec toroid 

transformer & Mosfets. [(3: 15171012 
to Altronics) 
Acompact and robust amplifier module 
for use in high power audio systems, 
Great for DJ amps, powered PA bins; 
active subwooferete, + 200W into 40 — RRP $63.35 
+ Low distortion design (only 0.00796 @ : / 
200W) + Excellent frequency response 
+ Line level input. * Overload and 
thermal protection * Bolt in chassis 
design • Fan forced heatsink cooling for Why pay a fortune for a ready made 
ultimate thermal protection ~ Fitsintoa surveillance switcher? This kit saves you $$$! 
2U rack case 


Compact high spec 4 channel 


| 

Build yourself a superb sounding amplifier in | | 
AV switcher kit | 
| 

| 


June 01) | 


Allows you to scan through up to 4 cameras 
monitoring just a single camera. Great for 


| 


te ] в „елт у for ar ^ 
Ai!f6nic5 [GAGS по féspóonsibmiy FOr any OSS OFC 


Resellers 


| WA 


MURRAY BRIDGE 


WOODVILLE STH. 


TAS 

HOBART 
LAUNCESTON 
NEW ZEALAND 
CHRISTCHURCH 
RICCARTON 


ALBANY Leading Edge Hi-Fi 98412077 
BUNBURY Leading Edge Hi-Fi 97216222 
ESPERANCE Esperance Comm. 90713344 
GERALDTON ML Communications 99657555 
1 JOONDALUP Lantaztic 93010521 
KELMSCOTT Eleclronix Mart 94954433 
NARROGIN Greal Southern Comm, 98814881 
vic 
BALLARAT Wiltronics 53342513 
BEACONSFIELD Eclipse Security 97689007 
BENDIGO РСВ Electronics 54444044 
CASTLEMAINE Slar Electronics 54705433 
CLAYTON Rockby Electronics 95628559 
CRANBOURNE G&C Communicalions 59963298 
CRESWICK MB Radio Supplies 53452205 
CROYDON Truscotts Electronics 97233860 
DANDENONG Telecoms Pty Ltd 97933339 
GEELONG Academy TV 52481621 
HORSHAM Hobby N Tronix 53822319 
LEONGATHA Gardner Electronics 56622861 
MELTON Tandy 97431233 
MILDURA Benchmark Electronics 50210822 
Electronics R Us 50230762 
NUNAWADING Semlronics 98733555 
TECS Imports 98777071 
PACKENHAM Get Smart Hi-Fi & Repairs 59414886 
PRESTON Preston Electronics 94840191 
SWAN HILL Lateral Communications 50322322 
WODONGA Exact Electronics 60565746 
WONTHAGGI Raneye Ply Ltd 56724774 
NSW 
BATHURST Leading Edge 63323189 
BROOKVALE Brockvale Electrical 99384299 
DAPTO Vimcom Electronics 42625308 
GUNNEDAH Protronics 67422110 
LITHGOW Leading Edge 63523333 
MIRANDA Call Us Electronics 95427008 
NEWCASTLE WEST Henchman Producls 49654444 
NORTH RICHMOND CPT 45714699 
PENRITH Penrith Ligh! & Sound 47222223 
PORT MACQUARIE John Fellell Radio 65811341 
SANS SOUCI Marine Connect 95831710 
SMITHFIELD Chantronics 95097218 
SYDNEY David Reid Electronics 92671385 
WATERLOO Herkes Electrical 93193133 
WINDANG Mad Electronics 42977373 
WOLLONGONG Newtek Eleclronics 42271620 
WYONG Pro Disc Enterlainment 43531100 
QLD 
BRISBANE Delsound PL 33978155 
BOWEN HILLS Prime Electronic Comp. 32527466 
CAIRNS Penlacom 40321710 
CLONCURRY Access Eleclronics 47422590 
HERVEY BAY Leading Edge 41283055 
LONGREACH Access Electronics 46580500 
MACKAY Stevens Elecironics 49511723 
MAROOCHYDORE All Elect, Supplies 54436119 
MARYBOROUGH Leading Edge 41214559 
MOUNT ISA Outback Electronics 47433475 
ROCKHAMPTON Access Electronics 49221058 
SOUTHPORT Prime Eleclronic Comp. 55312599 
TOWNSVILLE Solex 47754522 
SA 
ADELAIDE Azlronics 82126212 
BRIGHTON Force Electronics 83770512 
BLAIR ATHOL Azlronics 83496340 
MT. BARKER Force Electronics 83911133 


Force Electronics 85321433 
Force Electronics 63471188 


Active Electronics 62310111 
Active Electronics 63347333 


Global PC 33776086 
Global PC 33434475 


ДАШ OOM) 


Phone 1300 797 007 


Fax 1300 789 777 


MAIL ORDERS C/- РО. Вох 8350 Perth 
Business Centre, W.A. 6849 eo 


Sydney: 15 Short St. Auburn NSW 2144 
ү Perth: 174 Roe St. Perth WA 6000 


SAVE 25% THIS MONTH! on a single monitor. Video signals can be | Melbourne: 891 Princes Hwy. ө 
switched at adjustable intervals or paused for || Springvale VIC 3171 eme 
| 


-— 


Prices slated herein are only valid for 
the current month or unlil stocks run out. 
| All prices include GST and exclude 
| freight and insurance. See latest 4 


calalogue Гог freight rates 


455; + Picaxe = Magiel 


You’ve no doubt heard of Murphy’s, Ohm’s and Moore’s 


Laws... but how about Swan’s Law = 


too many thermometers”? 


ere’s a Picaxe-controlled 
Н: version that should 
suit many needs and YES! 
— it’s legal, as the only Australian/NZ 
433.92MHz LIPD ISM regulatory re- 
striction is that the transmitter should 
not exceed 25mW EIRP (Effective 
Isotropic Radiated Power). 
Since Picaxe-08M microcontrollers 
work so well with 433MHz UHF data 
modules (see last month), it’s tempting 


by Stan Swan* 


to further link the pair to industry- 
standard DS18B20 Dallas Semicon- 
ductor (Maxim) digital temperature 
ICs and make a simple Picaxe-08M 
driven wireless thermometer. 

Direct Celsius temperature data can 
be then transmitted some 50 metres 
and shown on a PC attached to the 
433MHz receiver (with perhaps fur- 
ther treatment under Excel). 

A simple antenna extends this range 


“You can never have 


to more like 300m, while a Picaxe- 
controlled data repeater can even push 
ranges to perhaps 500m and may allow 
coverage when obstacles otherwise 
block weak signals. 


What’s involved 

As initially mentioned in the De- 
cember 2005 SILICON CHIP article, 
we've now migrated to the Mk.2 
PICNIK box layout approach (see the 


The first of Stan’s breadboard circuits for this month: both use the wireless techniques е last month but now 
they've taken on Picaxe control. Aaaaah ~ Stan’s two loves in one circuit? He's in rapture . . 
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ПО РС 
SERIAL PORT] 


PICAXE.O8M 


NOTE: I/O CHANNEL NUMBERS 
DO NOT RELATE TO IC PIN NUMBERSI 


Here's the Picaxe- 
controlled wireless 
thermometer - the 
circuit at top and 
the breadboard 
layout at right. 
There are subtle 


: 0518820 


SUITABLE ANTENNAS: 
~170mm WHIP ОК V 
YAGI 


LED ue # 
+V M 


TD 


ANTENNA 
(170mm) 


differences 
between this 
layout and the 
photo at left — 
neither is “wrong” 
but the one at right 
is a little easier to 
follow in printed 
form. 


"slide show"), which conveniently 
has room enough for a Picaxe-08M 
and the 434MHz Tx/Rx units. It's again 
strongly recommended that you first 
lay out the circuit on such solderless 
breadboards (as we've shown here), al- 
lowing things to be better understood 
and tweaked. The final soldered ver- 
sions should be the last stage in your 
design- not the first! 

However, for eager constructors 
"more confident in their abilities" 
and wanting to build just the final 
version, it's suggested that Dick Smith 
Prototype Board (DSE H-5605) be 
used. Its 0.1-inch-spaced solder pads 


siliconchip.com.au 


are laid out exactly the same as the 
breadboards, allowing almost a "paint 
by number” approach to board stuff- 
ing. Rather than soldering the Picaxe 
and 433 units directly onto this board, 
use 8-pin IC sockets. The same can be 
said for the transmitter and receiver 
modules — cut the IC sockets in half 
lengthways. 

The D518B20 can of course be 
extended away from the board with 
three wires but ensure their solder 
joints are waterproofed with epoxy or 
neutral silicone sealant for measure- 
ments in damp areas. See a possible 


approach at www,picaxe.orcon.net. 
nz/pvdemo.jpg 


The DS18B20 digital temperature 
IC is, confusingly, a look-alike to 
cheap BC547 transistors and mixups 
may arise unless it's boldly marked 
— here whiteout and a red felt tip dot 
has been used to avoid any possible 
circuit confusion. 

As outlined last month, the various 
LIPD modules are usually pin-for-pin 
compatible, so most of the common 
433.92MHz transmitters can be used, 
although the antenna position may 
vary on some. One I found even had 
its antenna pre-wound and bonded to 
the module. 

The receiver assembly may need 
more consideration, since the Jaycar 
version needs a nominal 5V supply 
and may be less tolerant of three 1.5V 
AAs (ie, 4.5V) forthe supply unless the 
cells are fresh. Consider perhaps four 
NiCd/NiMHs (4 x 1.2 = 4.8V) instead, 
or even 4 x 1.5V cells (thus 6V) and a 
series silicon diode to drop that back 
to around 5.4V (as outlined later). 

The Mk.2 PICNIK box has room for 
either a three or four AA-cell switched 
battery box anyway 

Once the Tx and Rx boards are as- 
sembled and powered up, simply port 


over the correct code (www.picaxe. 


orcon.net.nz/434tx.bas and www. 
) from 


the Picaxe Editor PC to the matching 
setup. 

Following the energy saving SLEEP 
command (initially set to about one 
minute — modify to suit), the 0518В20 


н 5605 | 


"aie dimi) x Sm) 


The alternative construction methods: 
our familiar breadboard and above 

it, a DSE Prototype Board. It's easy to 
transfer circuits from one to another 
because both use the grid system. 
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Want cheap, really 
bright LEDs? 


We have the best value, brightest LEDs 
available in Australia! Check these out: 


Luxeon 1, 3 and 5 watt 
All colours available, with 


or without attached ; 

optics, as low as 4% 

$10 еасһ Кс, 
Low-cost 1 watt 

Like the Luxeons, but much lower cost. 
* Red, amber, green, blue 


and white: Just $6 each! 


Lumileds Superflux 

These are 7.6mm square and can be 
driven at up to 50mA continuously. 

* Red and amber: $2 each 

* Blue, green and cyan: $3 each 


Asian Superflux 

Same as above, but much 

lower cost. 

* Red and amber: Just 50 cents each! 
* Blue, green, aqua and white: $1 each. 


Go to www.ata.org.au or call 
us on (03)9419 2440. 


MEASURE RF VOLTAGES 
IN CIRCUIT 


e 100kHz - 750MHz  10mV sens. (usable to 1.5GHz) 
e Up to 70V RMS (100Vpk) 

e Use with any standard DMM 
e High tensile tip 


№ Australia 
> RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: admin@riprobes.com.au 
www.rfprobes.com.au 


Select your microcontroiler 
kit and get started... 


Fax a copy of 
ey. 7 this ad and 
/ С 
We N 5% discount 
| y^ Я on your order! 
ш 


=, "OE ae fay . * 
— 52 Dynamic 
Р г Р Feature rich, compiler, 
SS editor & debugger with 


royalty free TCP/IP stack 
* Prices exclude GST and delivery charges 


RCM3400 


DOMINION 7 
к Tel: + 61 2 9906 6988 
ELECTRONICS Чы, раҳ: + 61 2 9906 7145 


Е мего '1CHhWOLOOI 


www.dominton.net.au 
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NOTE: МО CHANNEL NUMBERS 
DO NOT RELATE TO IC PIN NUMBERS! 


Here’s the 
matching recei- 
ver module 

- again, there 

are differences 
between this and 
the photos. 
Virtually any of 
the commonly 
available (and 
cheap!) 433MHz 
wireless modules 
can be used in this 
circuit as most are 
pin-for-pin inter- 
changeable. 


will power up to read the tempera- 
ture, which is then transmitted as a 
variable (b1) before shut down again. 
A red LED winks to indicate outgo- 
ing data, which has been reduced in 
speed to just 300 bps for reliability. 
There's little point in sending faster 
when the unit will spend considerable 
time idling between readings and the 
Picaxes could even be under-clocked 
to further slow data rates if superior 
reception is needed — this may also 
prolong battery life. 

At the receiver (if in range) the unit 
first has to be given a preamble to 
ensure it's listening carefully – experi- 
mentation showed that a good burst 
of ASCII 85s ("U" being 01010101) 
ensured it was suitably responsive. 

A further “ABC” qualifier is then 
added to the transmitted serial string, 
with a similar sequence at the receiver, 
to ensure that data will only be re- 


RECEIVER 
‘MODULE 


V/ SUITABLE ANTENNA 
ы ~170mm WHIP OR 
YAGI 


4.5V 


sponded to if this preceding ABC is 
present. Naturally, with numerous 
wireless garage door openers, door 
bells and the like now abounding, 
you don't want false triggering every 
time the place next door has visitors 
— or vice versa. 

There's a parallel here with WW2 
coded BBC messages of course — only 
if a pre-determined phrase such “My 
hovercraft is full of eels” was broad- 
cast would the listening partisan 
group blow up the rail bridge, etc. 
Being 2006 rather than 1945, instead 
of bridges the alerted SERIN command 
takes the b1 temperature variable and 
directs it via the Picaxe programming 
cable to the PC for editor “F8” 4800bps 
terminal window display. 

Other readouts, perhaps an LCD 
module or old organiser suitably 
driven by SEROUT, could easily be 
used instead. 


siliconchip.com.au 


ALTERNATIVE 


óy) "SUUM 
ЭУ -- 
| 


SCHOTIKY 
DIODE 
[TO PC 
SERIAL PORT) 


CON2 


NOTE: 1/O CHANNEL NUMBERS 
DO NOT RELATE TO IC PIN NUMBERSI 


Put a receiver 
and transmitter 
module together 
and what do you 
get? A repeater, of 
course! The code 
for the Picaxe 
control can be 
found on Stan’s 
website (address 
at end of this 
article). 


TRANSMIT 7$ 
ANTENNA (> 
(170mm) (^ 


With the use of the Picaxe WRITE 
and READ commands, quite a stack 
of these variables could be stashed in 
EEPROM for later retrieval as well of 
course, effectively making a wireless 
temperature data logger. 

Every school should make one to 
explore and experiment ! 

A simple quarter-wave antenna 
(-165mm at 433-4MHz), perhaps 
spiraled somewhat for compactness, 
should give a range through wooden 
walls of about 50m. 

For coverage beyond this, consider 
antennas such as the Yagi "cotanga" 
or magnetic pickup version described 


last month (www.picaxe.orcon.net.nz/ 
yagi433.jpg) and if used at both ends 


siliconchip.com.au 


PINS 
(CHANNELS) 


yd^. RECEIVERS d. vire VAN 
| | MODULE) | | 3VDDG ! | 


YAGI 


| i 


perhaps 300m range may result. 

In situations where the transmitter 
signal is well shielded from the re- 
ceiver behind metalwork, buildings, 
hills or extensive vegetation you'll 
need a bit more ingenuity. 


A repeater! 


Taraaaa! You saw it here first — a 
dead simple but effective Picaxe con- 
trolled 433MHz data repeater. 

The Picaxe driving code is a breeze, 
but keep in mind it's only set up to 
"store and forward “ a single variable, 
so don't expect WiFi bandwidth! 

Since the baby 08M has spare I/O 
channels and memory, it was tempting 
(and indeed proved feasible) to use its 


V алс SUITABLE ANTENNAS: 
~170mm WHIP OR 


idle capacity to “store and forward” 
the temperature data. 

The technique is akin to LEO (Low 
Earth Orbital) "flying mailbox" sat- 
ellites which take in weak ground 
signals, when over a remote area, for 
resending as they pass over a base sta- 
tion perhaps 20 minutes later. 

When placed in an elevated RF 
sweet spot (and perhaps solar-pow- 
ered), enhanced signal broadcasting 
results, allowing data gathering from 
areas that may otherwise be UHF black 
holes — a cave or well perhaps. 

The small 230 hole (+ 40 supply 


And here's the breadboard layout of 
the repeater. The long black object is 
also an antenna – just a different type 
than our curly wire version. 
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rail) breadboards we used nicely fit 
both a 433 Rx and Tx module along- 
side the Picaxe, and following simple 
hookup wiring the repeater can be 


programmed with www.picaxe.orcon. 


net.nz/434rpt.bas. 
To show its action, green and red 


LEDs (for awaiting receiving then re- 
transmitting) connect via 1kQ drop- 
ping resistors — much larger than really 
needed but reducing battery drain to 
just a few milliamps. 

433MHz transmitters only come on 
when data is fed to them but naturally 
the sensitive receiver must be switched 
off before the transmitter comes on, 
otherwise it will be overloaded. Such 
needs can again be easily handled via 
our Picaxe, since each output has the 
ability to provide ("source") ~ 20mA 
current when high. 

Somewhat annoyingly, the Picaxe 
SERIN command can't be interrupted 
or timed out but completely stops 
processing until a suitable signal ar- 
rives, meaning the receiver can only 
be switched off (and the program able 
to continue) after such prescribed data 
is received. 

There's a parallel here with fishing 
and the discard of any less worthy 
catches, as you'll only go home when 
a desirable barramundi (?) is in the 
bag. 

Note: the temperature data hand- 
ling here is a simplex in nature, and 
similar to a radio station sending out 
programs. Extensive data massaging, 
using CRC error detection or even half 
duplex confirmation is rather beyond 
this initial article so has not been 
considered, although is mentioned in 
the references. 

If the receiver is close to both the 
sender and the repeater, a double set 
of data will show up on the screen as 
the two signals are received. 

Although you'll obviously not need 
the resending in such a strong signal 
arrangement, normally position the 
repeater where it can just reliably hear 
the sender and the receiver can further 
hear the repeater’s outgoing signal. 

Perhaps initially reduce the SLEEP 
to just a few seconds to speed up the 
process, as the informative switch- 
ing LED patterns will greatly help 
positioning. 


Solar power? 

With hardware and gift/bargain 
stores now displaying racks of solar 
powered garden lamps at near throw- 
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Just to prove the point, here's a version of the circuits on the DSE prototype 
board. Ignore the 2 extra LEDs in the repeater circuit. Note the IC sockets 
supporting the Rx module - they can also be trimmed for the programming lead. 


away prices (often under A$5 each), 
it’s tempting to power our modules 
from the sun via parts salvaged from 
such lamps. 

Since each lamp usually has an 
epoxy-covered four-wafer PC cell (de- 
livering ~2V at 30mA) and a 600mAh 
NiCd, a 3-PV array will be sufficient to 
drive a module (probably the repeater) 
and charge four NiCds. 

Average current demands of the 
Picaxe controlled units are around 
10mA (much less when sleeping), 
meaning ~eight hours of daylight will 
be sufficient to run a setup and keep 
the batteries at full charge. 

To avoid oversupplying the Picaxe- 
08M (which normally needs under 6V) 
and prevent battery discharge via the 
panel at night, a blocking diode should 
also be fitted. 

Although cheap, silicon diodes 
waste 0.6V but conveniently the solar 
garden lamps again come to the party 
and provide a superior Schottky ver- 
sion (1N5817 etc) which drops only 
0.2V. 

Amazingly for the lamp price, fur- 
ther useful parts like an ultra-bright 
white LED lurk in the device for later 
projects — how can these things be 
made so cheaply? 

Footnote for sunbelt regions: just 
as the photovoltaic (PV) panels need 
sunlight, you need to ensure that the 
repeater electronics aren't cooked by 
strong sun. It can happen! 


Don't mount the repeater in too 
inconvenient a place either, as you'll 
no doubt need to access it for software 
upgrades and occasional dirt removal 
from the panels. 

Birds naturally appreciate elevated 
roosts but their droppings (especially 
from seagulls) may be the weak point 
in a pico PV-powered system like 
this! 


References: 

For convenience these are hosted, 
along with mentioned URLs and 
project software, at www.picaxe.or- 
con.net.nz/434rpt.htm. 5С 
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The AWA B25/6 Stereogram 


Towards the end of the valve era, the local 
radio industry began producing stereo versions 
of what used to be (mono) radiograms. These 
usually had a power output of several watts 
per channel and their bass response was often 
curtailed to stop acoustic feedback via the 
cabinet to the stereo pickup cartridge. 


HIS AWA STEREOGRAM is simi- 
lar in concept to most others of the 
era. Normal AM radio reception wasin 
mono, with a standard converter and 
one stage of intermediate frequency 
(IF) amplification and detection. 
From here on, the difference be- 
tween a mono radiogram and a stereo 
radiogram is apparent. The audio 
system is split into two identical am- 
plifiers feeding speakers at the left and 


righthand ends of the cabinet to give 
the stereo effect. Some stereograms 
used the normal mono radiogram 
cabinet and put the second speaker 
into a satellite speaker box. This 
meant that a better stereo effect could 
be achieved. 

The AWA B25/6 is a single-cabinet 
stereogram which stands on four 
splayed legs. There is a 6 x 9-inch oval 
speaker at either end of the cabinet. 


The radio and amplifier chassis is in 
the lefthand end and the controls are 
accessed under the lift-up lid above 
the 4-speed record changer. 

To the right of the changer is a small 
area for storing a few 12-inch records. 
The righthand end is largely empty 
space with the second oval speaker 
situated in it. This was a relatively sim- 
ple stereogram, designed to cater for 
the middle to low end of the market. 


Removing the chassis 


We all hope that the removal and 
reinstallation of the “works” from a 
cabinet will be easy and straightfor- 
ward. While cleaning the dirt and 
muck offthe cabinet, I looked carefully 
to see how the receiver chassis could 
be removed from the cabinet. 

Itlooked like it could be a challenge. 
I'd seen the data on how to dismantle 
some ofthe slightly earlier models that 
appeared to be the same, as shown on 
the technical data sheets. However, 
close inspection revealed that the lay- 
out inside the record changer section 
was quite different to the ones in the 
data sheets. 

I removed the knobs and could see 
that the chassis would drop down 
inside the cabinet if two mounting 
screws were removed. Before do- 
ing this, I placed the cabinet on its 
lefthand end and looked under- 
neath again to see if access was 
available from the underside 
of the cabinet. Well it was. I 

removed three screws and 

the cover came off. I looked 

more carefully to see why 
only three screws were used 
on the underside of the cabinet 
to secure the cover. 

The reason soon became quite 
obvious. The cover originally had 
been stapled to the underside of 
the cabinet and when it had to be 
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serviced in the past, the serviceman 
had to lever the staples out to remove 
the base. 

I could now see the chassis and 
observed that if I removed the two 
retaining screws, the chassis would 
fall into the cabinet and probably break 
some valves. I then got the bright idea 
that if I removed the record changer I 
could gain access through the changer 
cutout and be able to remove the 
screws and support the chassis at the 
same time. 

It was still a menace to disconnect 
the cables, as the connections were 
tight on some miniature spade connec- 
tors. With some difficulty, Imanaged to 
get the chassis out without damaging 
anything. After I had overhauled it, 
there was the job of putting the chas- 
sis back into the cabinet. I had to get 
extra help to do this but I got it back 
together, 

Thinking there had to be a better 
way of doing this, Inoticed four screw 
heads on the front of the cabinet I 
hadn't seen before — part of a deco- 
rative trim. I removed these and the 
front baffle with the two speakers on 
it came away from the cabinet. This 
would make it much easier to remove 
the chassis. 

Further investigation showed an 
oven better method: lay the cabinet 
on its right hand end and remove the 
base panel and the front speaker baf- 
fle. Once this is done, the chassis is 
reasonably easy to get at. 

The moral of the story is to explore 
all possibilities of how to remove the 
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innards of a set before jumping to the 
conclusion that the manufacturers had 
a fiendish delight in making it extreme- 
ly difficult for servicemen or restorers. 
I still believe most manufacturers 
could have used more lateral thinking 
and come up with a much better means 
to gain access to the works. 

While the chassis and record chang- 
er were out ofthe cabinet, the inside of 
the cabinet, the chassis and the record 
changer were cleaned with a brush and 
later with a kerosene-dampened rag. 
Mouse dung had to be cleaned out but 
the only damage was some corrosion 
on one edge of the chassis. The valves 
were taken out and cleaned with soapy 


water, taking care not to rub the valve 
type numbers off. 


B25/6 circuit details 


I'm not sure if the set is a B25 ora 
B26 as the chassis has no markings 
on it to indicate the model. However, 
the circuit appears to be similar to the 
AWA B20 which is shown as Fig.1 of 
this article. 

The B25/6 is a 6-valve set and is 
quite conventional. The AM tuner sec- 
tion uses a 6BE6 as a converter and a 
6N8 as the 455 kHz IF amplifier/AGC 
and detector. Each power amplifier 
uses one half of a 12AX7 twin triode 
and a6AQ5 pentode as a single-ended 


This view shows how the chassis is mounted vertically inside the cabinet (front 
speaker panel removed). 
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class-A output stage. A 6X4 acts as the 
power supply rectifier. 

Before I switch a set on, I always 
do a number of things to make sure 
that it is safe to do so. First, I checked 
that the earth pin of the mains plug 
was connected via the earth wire to 
the chassis, which it was. That done, 
I used my 1000V tester to check that 
there were no insulation breakdowns 
between the mains wiring to the chas- 
sis and to the secondary winding of 
the power transformer — all was well. 
The speaker transformers were then 
checked for continuity of the primary 
winding and once again they were in 
good order. 

The next job was to check the resis- 
tors and capacitors. The resistors all 
tested within tolerance or if not, they 
were only a small amount out. The 
capacitors were a different matter. 
Tested at 500V, I found that all the 
AEE capacitors were much too leaky 
at 1MO to 5MQ resistance and most of 
the UCC capacitors were no better. 

The other capacitors were all in 
good condition. Where their leakage 
resistance would have affected the 
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circuit's operation, defective capaci- 
tors were replaced. 

Close inspection of the chassis also 
revealed a blue lead going through 
an eyelet on a soldering tag strip. 
Why this was done I don't know but 
it means that extreme care is needed 
to solder anything to the top lug so 
that the insulation on the blue wire 
doesn't melt. 

The valve sockets and the gram/ 
radio selector switch were given a 
squirt of Inox cleaner and the control 
shafts were oiled. With the valves in- 
stalled, it was time to test the set. With 
an outside antenna connected and 
power applied, the set came up very 
nicely with full high tension voltage 
and a radio station playing in the back- 
ground. Good reception was obtained 
right across the band. The performance 
was so good that I decided that the 
alignment was near enough and didn't 
need any tweaking. 

The knobs were all in good condition 
except for one with a white pointer, 
which has cracks in the plastic. It ap- 
pears to be a replacement and, unlike 
the others, lacks a metal collar. 


Fig.1: the circuit of the AWA B25/6 is similar to that for the AWA B20 shown above. It's a 
6-valve superhet design with a 455kHz IF stage. 


To strengthen it, I wound three turns 
of 24-gauge tinned copper wire around 
itinthe same position as the collars on 
the other knobs. I then twisted the two 
ends together, quickly soldered them 
and laid the soldered join down along 
the knob so that the repaired knob 
would fit down its escutcheon and 
onto the control. It worked well and 
the knob is now much stronger. 


The record changer 

The BSR Monarch record changer 
is one of the simplest around but 
for service it is necessary to remove 
it from the cabinet. This is done by 
removing the audio and power leads, 
then twisting the toggles on the two 
screws holding the changer in the 
cabinet so that they will slip through 
the mounting holes. 

Ive found this brand of record 
changer very reliable, requiring little 
in the way of fault-finding. This unit 
was no exception. However, as it is 
between 35 and 40 years old, the lubri- 
cants had dried out and needed to be 
replaced. I mounted the changer onto 
my servicing jig and then commenced 
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Photo Gallery: AWA Radiola 240 (1934) 
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console that tunes the medium-wave band and two shortwave bands. An 
interesting feature of the circuit was the use of two RF amplifier stages ahead 
of the mixer, with the first stage switched into use only when the higher- 
frequency shortwave range was selected. The valve line-up was as follows: 
6D6 1st RF amplifier; 6D6 2nd RF amplifier; 6A7 frequency changer, 6D6 
IF amplifier (460kHz); 6B7 audio amplifier/detector/AVC rectifier; 42 audio — 
output; and 80 rectifier. Photo: SHES ails даш роону of Australia, Inc. 


removing the platter. This is achieved 
by removing the circlip in the centre 
but first the turntable switch should 
be in the off position (to disengage 
the idler wheel) and the turntable 
should rotate easily in a clockwise 
direction. It should then be possible 
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to ease the platter off its central shaft 
but in this case, it was reluctant to 
move upwards. 

Fortunately, I had some fine hard- 
drawn steel wire from which I cut 
two lengths about 150 mm long. I put 
a hook in one end of both pieces and 
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used them as a puller on the platter, 
twisting until it came free. 

Like the rest of the mechanism, it 
needed lubrication. I oiled the central 
shaft and the idler pulley. The motor is 
mounted on rubber grommet resilient 
mounts. Three circlips were removed 
from the mounts and the motor 
dropped down under the platform. 

Most of these motors can be disman- 
tled by removing two screws. I did this 
but found that the bearings were not 
as accessible as in some other models. 
With some types, you can either lever 
a cover off the bearings or gain direct 
access to them. Usually alongside the 
bronze bearing is a felt wick which 
can be filled with oil to lubricate the 
bearing for many years. In this case, I 
just flooded the bearing and hoped that 
enough oil got to the wicks. 

Oil is used on bearings and shafts 
and grease is used on many of the 
sliding surfaces of the changer. The 
old congealed grease can be cleaned 
off with a kerosene-soaked rag and 
general purpose grease applied in its 
place. This isn’t an easy task and it 
may not always be possible to clean 
and replace all of the grease. It is just 
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Parts access under the chassis is good and the only faults found were the defective 
UCC and AEE capacitors. No valves required replacement. 


a matter of doing your best without 
dismantling the changer. 

There are three adjustments on these 
mechanisms but they seldom require 
attention. The first is the set-down po- 
sition of the stylus onto the record and 
this is accessed under the tone-arm 
near the pivot (a horizontal screw). 

The second adjustment is the height 
of the tone-arm lift, accessed from the 
top of the tone-arm at the pivot point. 
This is adjusted so that the arm lifts 
high enough to clear a stack of six 


This simple jig makes it much easier to service record turntables. 
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records. Mind you, it is not advisable 
to play a stack of six records on the 
changer. The weight of the stack on the 
spindle can easily damage the record 
centre holes, apart from any damage 
to the record surfaces from being in 
contact. Take my advice and play only 
one record at a time, to minimise any 
wear and tear. 

The third adjustment sets the stylus 
tracking weight — normally around 
five or six grams for a piezoelectric 
cartridge of this type. This involves 


adjusting a spring on the underside of 
the tone-arm and is easily done. 

The only other maintenance job is 
the replacement of the pick-up styli (78 
and LP), as they have a fairly short life 
before becoming worn. A likely source 
of a suitable stylus for this and other 
radiograms is WES Components in 
Ashfield, NSW (phone 02 9797 9866). 
Purchase a diamond stylus rather than 
a sapphire one if possible, as they last 
considerably longer. 


Summary 


The B25/6 is a fairly basic single 
unit stereogram. It suited Mr and Mrs 
Average’s lounge-room decor of the 
era and did a creditable job of repro- 
ducing stereo records with pleasing 
audio quality. The radio performance 
is better than many receivers and the 
handspan dial is sufficiently large for 
accurate tuning. The set is reliable 
except for the use of the troublesome 
UCC and AEE capacitors. There was 
no other fault found and no valves 
required replacement. 

Despite its age the receiver still had 
its instruction manual. The original 
instruction books, licences, repair 
dockets and original carton can all 
add to the value of a set, historically 
as well as monetarily, 

I question the use of a 6X4 valve as 
the rectifier, as itis rated ata maximum 
of 70mA and a single 6AQ5 can draw 
around 45mA, although the 6AQ5s are 
drawing well under 45mA each in this 
set. Even so, I would have used a 6V4 
rectifier which is rated at 90mA. 

In summary, a nice set and worthy 
of a place in any collection. SC 
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BY JULIAN EDGAR 


Building а human-powered LED toreh 
for next to nothing 


Would you like to have a torch where you 
wind a knob just a few times and a white 
LED stays on brightly for two minutes and 
then remains visible for hours? Well you 
can and the only parts that you’ll have to 
buy new are the LED and the box to mount 


everything in. 


OU’LL NEED A VARIETY of com- 

ponents from different salvaged 
goods to make this design, so it’s one 
to keep in mind as you collect bits and 
pieces over a period. 

First, you need the turntable motor 
from a microwave oven. This is an AC 
synchronous motor that’s about 20mm 
high and 50mm in diameter. In addi- 
tion to the motor, inside the package 
is a system of plastic reduction gears 


that normally gives an output shaft 
speed of just 5 RPM (or thereabouts). 
By turning this shaft with a knob, it’s 
possible to easily generate up to sev- 
eral hundred volts AC output! There’s 
our power source. 

WARNING! Exercise extreme cau- 
tion when salvaging parts from a 
microwave oven. The large capaci- 
tors in the EHT (extra high tension) 
power supply can retain a lethal 


The primary components needed are the turntable motor from a microwave 
oven, an old plugpack and some high-value, low-voltage capacitors. These 
salvaged parts shouldn't total more than a few dollars but be careful when 
salvaging the turntable motor - the bite from the EHT circuitry in a microwave 
oven can be lethal, even with the power off (see warning in article). 
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charge, even after the power has been 
switched off. 

Although these capacitors should be 
discharged by bleeder resistors when 
power is removed, don't take it for 
granted. Older microwave ovens may 
not be fitted with bleeder resistors, 
or the resistors may have gone open 
circuit. For this reason, always make 
sure that the capacitors in the EHT 
supply have been discharged before 
removing parts from a microwave 
oven. 


Plugpack bits 

Next, a small transformer is need to 
step that voltage down to something 
that can be rectified (ie, converted to 
DC) and used to drive a LED. This 
can be done using one or more diodes 
or a bridge rectifier. And guess what 
—inside any older plugpack you'll find 
just those components, already wired 
up and ready to go! 

Don't pick a recent lightweight 
plugpack, though — these use switch- 
mode circuits that don't work in this 
application. You can also recognise 
a switchmode design by the large 
number of internal components. 

We tried a variety of older 240V 
plugpacks with transformers and those 
with nominal outputs in the range of 
6-12V DC all worked well. 


Energy storage 

To store the power you've generated, 
you need lots of capacitors. In addition 
to being small enough to fit inside your 
chosen box, these should have as much 
capacitance as possible, while having 
a voltage rating of about 10-16V. 

Several 10,000uF 10V capacitors 
are ideal, for example, but it doesn’t 
matter if you use 10,000uF 16V caps 
instead. Electrolytic capacitors are 
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from a discarded video camera. 


used in nearly every piece of discarded 
electronics equipment — always keep 
an eye out for large-value low-voltage 
units to salvage. 

A 10-100kQ trimpot (preferably 
multi-turn) will make it easy to set 
the LED current. Again, these can be 
salvaged from lots of gear but failing 
that, are cheap to buy new. 

Another essential item is a suitable 
knob, so that the shaft of the motor/ 
gearbox can be turned by hand. This 
knob will need to fit a D-shaped shaft 
and if you can’t salvage one for noth- 
ing, you’re not really trying! 


White LED 


You also need a white LED and this 
will probably have to be purchased. A 
5mm high-brightness white LED works 
well. However, if you want more light 
output and are prepared to turn the 
knob more often, higher-rated units 
can be used. 

For example, with this design, a 
1W Luxeon LED can be strongly il- 


MICROWAVE 
PLATTER MOTOR 


PRIMARY 


While it looks as though the parts might cost a fortune, all you 
need to buy are the high-brightness LED, the box and possibly 
the trimpot. The alternator and gearbox come from a discarded 
microwave oven, the transformer and rectifier diode from a 
salvaged plugpack and the capacitors from a wide range of 
junked electronic equipment. This “optioned-up” version also 
includes a neon lamp (salvaged from a cook-top) and a lens 


ne 


luminated, although not 
to full brightness. 

However, the more power- 
ful the LED, the shorter the time the 
capacitor pack will keep it on after 
you've stopped turning the knob. With 
the 1W Luxeon, the capacitor pack will 
drive the LED for less than a second, 
so in many ways a lower rated LED 
is more practical. (Note: if you use a 
powerful LED, you should uprate the 
power rating of the current limiting 
resistor.) 

Finally, if you want to build the 
"optioned-up" model, you'll need a 
lens (one salvaged from an old video 
camera is perfect) and a neon indicator 
from an old stove or cook-top. 


Building it 

To allow testing, roughly assemble 
the electronic circuitry for the torch 
on the bench before building the final 
version into a box. 

The first step is fit the knob to the 
shaft. In my case, I used a knob taken 


from the dashboard heater con- 
trols of an old car. 

That done, connect a multimeter 
set to "AC Volts" to the output of the 
motor (now working as an alternator!). 
Now turn the knob but make sure 
that you're not touching the output 
terminals. You should get a no-load 
output of 100—200V, depending on 
how fast you turn the knob. If you 
come in contact with the output when 
you are turning the knob, you will give 
yourself a shock, so be careful! 

Note that you should never try to 
wind the knob flat out — you'll strip the 
gears insideif you do. Instead, just turn 
the knob progressively and evenly at 
a slow speed (the optioned-up model 
has this aspect covered)! 

Before pulling the plugpack apart, 
follow this simple procedure to check 
that it is suitable. First, connect the 
plugpack's mains input terminals to 
the alternator outputs (polarity doesn't 
matter). That done, connect the plug- 
pack's output to the capacitor pack, 
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Fig.1: a salvaged microwave turntable motor is used as an alternator to generate high-voltage AC. This is then fed to 
a plugpack transformer and rectified to produce 6-12V DC by the innards of a plugpack. The capacitors are used for 
energy storage, while the trimpot allows the current through the LED to be adjusted to its rated value (or less). 
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Here’s the non-optioned version. It’s pretty simple to 
look at but by turning the knob a few times, you can 
have the LED shining brightly for about two minutes 


and then remaining visible for hours. 


taking care to connect negative output 
lead (usually black or non-striped) to 
the negative side of the pack. 

Now connect your multimeter (set 
to Volts DC) across the capacitor pack 
and turn the knob. You should be able 
to read a voltage that gradually rises 
as you keep on turning. Any voltage 
from about 6-12V is fine. 

The trimpot (wired as a variable 
resistor) and the LED can now be 
added to the circuit. The circuit will 
look like Fig.1, except you have to add 
your multimeter to measure the LED 
current. To do this, simply wire the 
multimeter (set to milliamps DC) in 
series with the LED. 

Next, set the trimpot to its highest 
resistance and turn the alternator knob 
10 times. It’s then just a matter of 
slowly adjusting the trimpot until the 
maximum current rating of the LED is 
reached. For example, ifthe maximum 
current rating of the LED is 100mA, 
set the trimpot to provide this cur- 
rent flow. Check that further turning 
the alternator knob doesn’t cause the 
required value to be exceeded. 

Alternatively, you may want to set 
the trimpot so that the LED operates 
at less than full brightness, so that it 
stays on longer after you stop turning 
the knob. 


Final assembly 

The plugpack can be opened to re- 
trieve the parts by crushing the case 
slowly in a bench vice until it cracks. 


That done, you can build the unit into 
an off-the-shelf jiffy box. Seal the box 


siliconchip.com.au 


(eg, with silicone sealant) ifthe torch is 
to be used in the rain or in wet areas. 

And the optioned-up model? Well, 
it includes a neon lamp wired straight 
across the alternator. This lights at 
any voltage over 70-100V (the voltage 
depends on the neon lamp) and so it's 
a good guide as to when the knob is be- 
ing turned quickly enough to generate 
sufficient power. In practice, it should 
only just light. 

Neon indicators salvaged from 
stoves and cook-tops already have a 
series resistor built into their bodies, 
in which case you can just wire it 
straight in. 

The second option is to add a lens. 
Our prototype used a video camera 
lens, supported by a cut-down section 
from a Portaflood light. This is ideal 
if you want a long narrow beam — the 
prototype has a beam range of at least 
100 metres! SC 


Whenever you throw away an old TV (or 
VCR or washing machine or dishwasher 
or printer) do you always think that surely 
there must be some good salvageable 
components inside? Well, this column is 
for you! (And it's also for people without a 
lot of dough.) Each month we'll use bits 
and pieces sourced from discards, some- 
times in mini-projects and other times as 
an ideas smorgasbord. 

And you can contribute as well. If you 
have a use for specific parts which can 
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the “optioned” version. Again, 
a matter of turning the knob а 


other Versions 


In the February 2004 issue of 
SILICON CHIP we covered a dif- 
ferent design of human-powered 
torch. That approach used a 
direct-drive stepper motor as the 
power source. 

So what are the advantages of 
taking the approach shown here? 
Because of the built-in gearing of 
the microwave oven motor, you 
can generate much more power in 
a shorter time — just a few turns of 
the knob will keep the LED brightly 
lit for a reasonable period. 

However, the use of a gearbox 
also has downsides — when being 
wound, the torch is noisier than 
a stepper motor design and the 
plastic gears have a finite life. 


easily be salvaged from goods commonly 
being thrown away, we'd love to hear from 
you. Perhaps you use the pressure switch 
from a washing machine to control a pump. 
Or maybe you have a use for the high- 
quality bearings from VCR heads. Or 
perhaps you've found how the guts of a 
cassette player can be easily turned into 
a metal detector. (Well, we made the last 
one up but you get the idea . . .) 

If you have some practical ideas, write 
in and tell us! 
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April 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt 2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July.1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio lntercom For Motorbikes Pt.1; GaAsFet Pream- 
рп er For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radíax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Сћір Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Active Antenna Kit; Designing UHF Transmitter Stages. 


Ребгиагу 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990; Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Duai Tracking +50V Power Supply; Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990; Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preampli er; Load Protector For Power Supplies. 


July 1990: Digital Sine/Square Generator, Pt.1 (0-500kHz); Burglar 
Alarm Keypad & Combination Lock; Build A Simple Electronic Die; 


Augusi 1990: Universal Safety Timer For Mains Appliances (9 Minutes); 
Horace The Electronic Cricket; Digital Sine/Square Generator, Pt.2. 


Seplember 1990: 3-Digit Counter Module; Simple Shortwave Converter 
For The 2-Metre Band; Taking Care Of Nicad Battery Packs. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; МЕ602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Two-Tone Alarm Module; 
The Dangers of Servicing Microwave Ovens. 


February 1991: A Practical Approach To Ampli er Design; Synthesised 
Stereo AM Tuner; Three Inverters For Fluorescent Lights; Low-Gost 
Sinewave Oscillator; Fast Charger For Nicad Batteries, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
install Multiple TV Outlets, PL.1. 


um 4991: Loudspeaker Protector For Stereo Ampti ers; 4-Channel 
Lighting Desk, Pt.2; How То Install Multiple TV Outlets, PL.2; Tuning 
In To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultrasonic 
Switch For Mains Appliances; The Basics Of A/D & D/A Conversion. 


October 1991: A Talking Voltmeter For Your PC, Pt.1; SteamSound Sim- 
ulator For Model Railways Mk.II; Magnetic Field Strength Meter; Digital 
Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


December 1991: TV Transmitter For VCRs With UHF Modulators; IR 
Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index To Vol.4. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Aligning Vintage Radio Receivers, Pt.1. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Ampi er For Personal Stereos; А 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indicator 
For Cars; Audio Level/VU Meter (LED Readout); An Electronic Cock- 
roach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


Silicon Chip Back Issues 


March 1998: Solar Charger For 12V Batteries; Reaction Trainer; Audio 
Mixer for Camcorders; A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter: Three- 
Function Home Weather Station; 12VDC To 70VDC Converter. 


June 1883: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Antenna 
Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light Array; 
Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preampfi er With IR Remote Control, Pt.1; In-Circuil Transistor Tester; 
+5\ to «15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preampfi er With IR Remote 
Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1999: High Bii ciency Inverter For Fluorescent Tubes; Stereo 
Ргеатрй er With IR Remote Control, РЕЗ; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED Stro- 
boscope; 25W Audio Amph er Module; А 1-Chip Melody Generator; 
Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Stepper 
Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994:90-Second Message Recorder; 12-240VAC 200W In- 
verter; 0.5% Audio Ampli er; ЗА 40V Adjustable Power Supply; Engine 
Management, Pt.5; Airbags In Cars - How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Ampli er Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; Dual 
Supply Voltage Regulator; Universal Stereo Preampfi er; Digital Water 
Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, РЕЗ. 


June 1994: A Coolant Level Alarm For Your Car; 80-Metre AM/CW 
Transmitter For Amateurs; Converting Phono Inputs To Line Inputs; 
PC-Based Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2-Tran- 
sistor Preampfi er; Steam Train Whistle & Diesel Horn Simulator; 6V 
SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Dual Diver- 
sity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resurrecting 
Nicad Batteries); Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Batteries; MiniVox 
Voice Operated Relay; AM Radio For Weather Beacons; Dual Diversity 
Tuner For FM Mics, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Talking Headlight Reminder; Electronic Ballast For 
Fluorescent Lights; Electronic Engine Management, PL 13 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumer- 
ic Clock; 80-M DSB Amateur Transmitter; 2-Cell Nicad Discharger. 


December 1994: Car Burglar Alarm; Three-Spot Low Distortion Sine- 
wave Oscillator; Clifford — А Pesky Electronic Cricket; Remote Control 
System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dual Channel UHF Remote Control; Stereo Microphone Preampli er. 


February 1995: 2 x 50W Stereo Ampfi er Module; Digital Effects Unit 
For Musicians; 6-Channel LCD Thermometer; Wide Range Electrostatic 
Loudspeakers, Pt.1; Remote Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Ampfi er, Pt.1; Subcarrier Decoder For FM 
Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illuminator 
For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Р1.1; Balanced Mic Preamp & Line Filter; 
50W/Channel Stereo Amphi er, Pt.2; Wide Range Electrostatic Loud- 
speakers, Pt.3; 8-Channel Decoder For Radio Remote Control. 


Please send the following back issues: 


May 1995: Guitar Headphone Ampli er; FM Radio Trainer, Pt.2; Transis- 
tor/Mosfet Tester For DMMs; A 16-Channel Decoder For Radio Remote 
Control; Introduction To Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Ampfi er Trainer; Low-Cost Video Security System; 
Multi-Channel Radio Control Transmitter For Models, Pt.1. 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
phone Preamp; How To Identify IDE Hard Disk Drive Parameters 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; Jacob's Ladder Display. 


October 1995: 3-Way Loudspeaker System; Railpower Mk.2 Walk- 
around Throttle For Model Railways, Pt.2; Nicad Fast Charger. 


November 1995: Mixture Display For Fuel Injected Cars; CB Transverter 
For The 80M Amateur Band, Pt.1; PIR Movement Detector. 


December 1995: Engine Immobiliser; 5-Band Equaliser; GB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sensing 
In Cars; Index To Volume 8. 


May 1996: High Voltage Insulation Tester; Knightrider LED Chaser; Sim- 
ple Intercom Uses Optical Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: Stereo Simulator (uses delay chip); Rope Light Chaser; Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: VGA Digital Oscilloscope, Pt.1; Remote Control Extender For 
VCRs; 2А SLA Battery Charger; 3-Band Parametric Equaliser;. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA шор. PL2; 350W Amph er Module; Masthead 
Ampli er For TV & FM; Cathode Ray Oscilloscopes, РЕ 4, 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; HF Amateur Radio Receiver; Cathode Ray Oscilloscopes, Pt.5 


October 1996: Send Video Signals Over Twisted Pair Cable; 600W 
DC-DC Converter For Car Hi Systems, Pt.1; IR Stereo Headphone 
Link, Pt.2; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; 600W DC-DC 
Converter For Car Hi. Systems, PL2 


December 1996: Active Filter For CW Reception; Fast Clock 
For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: Contro! Panel For Mulliple Smoke Alarms, Pt.1; Build 
A Pink Noise Source; Computer Controlled Dual Power Supply, Pt.1; 
Digi-Temp Thermometer (Monitors Eight Temperatures). 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phona Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1897: 175W PÀ Ampli er; Signalling & Lighting For Model 
Railways; Jumbo LED Glock; Cathode Ray Oscilloscopes, Pt.7 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Ampi ers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Trai c Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin Air; 
A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller For 
12V/24V Motors; Manual Control Circuit For Stepper Motors 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


October 1997; 5-Digit Tachometer; Central Locking For Your Car; PC- 
Controlled 6-Channel Voltmeter; 500W Audio Power Amph er, Pt.3. 


November 1997: Heavy Duty 10А 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replacing 
Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


Decemher 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 


January 1998: 4-Channel 12VDC or 12VAC Lightshow, РЕ; Command 


Enclosed is my cheque/money order for $ or please debit my: О Bankcard O Visa Card О Master Card 
Note: prices include postage & packing 
CardNo. | | TAURO ER P Pe c К Е ti 8 $A8.80 (incl.GST) | 
Overseas (airmail) .................................... $A10 
Signature Card expiry date / | 
Detach and mail to: | 
Мате Phone No (__) Silicon Chip Publications, PO Box 139, Collaroy, 
Du NSW, Australia 2097. | 
Street Or call (02) 9979 5644 & quote your credit card | 
details or fax the details to (02) 9979 6503. 
Suburb/town Postcode Email: silchip  siliconchip.com.au і 
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Control For Model Railways, Pt.1; Pan Controller For CCD Cameras 


February 1998: Telephone Exchange Simulator For Testing; Cammand 
Control For Model Railways, Pt.2; 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator, 
Understanding Electric Lighting; Pt.6. 


May 1998: 3-LED Logic Probe; Garage Door Opener, Pt.2; Command 
Control System, Pt.4; 40V 8A Adjustable Power Supply, PL2. 


dune 1998: Troubleshooting Your PC, Pt.2: Universal High Energy 
Ignition System; The Roadies’ Friend Cable Tester; Universal Stepper 
Motor Controller; Command Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3; 15W/Ch Class-A Audio 
Ampli er, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998; Troubleshooting Your PC, Pt.4; 1/0 Card With Data Log- 
ging; Beat Triggered Strobe; 15W/Ch Class-A Stereo Ampli er, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm: Waa-Waa Pedal For Guitars; Jacob's Ladder; Gear Change Indica- 
tor For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: AC Millivoltmeter, Pt.1; PC-Controlled Stress-O-Meter; 
Versatile Electronic Guitar Limiter; 12V Trickle Charger For Float Condi- 
tions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build 
A Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998; Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12V DG Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


January 1999: High-Voltage Megohm Tester; A Look At The BASIC 
Stamp; Bargraph Ammeter For Cars; Keypad Engine Immobiliser. 


March 1999: Build A Digital Anemometer; DIY PIC Programmer; Build 
An Audio Compressor; Low-Distortion Audio Signal Generator, Pt.2. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric Fence 
Controller; Bass Cube Subwoofer; Programmable Thermostat/Ther- 
mometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Carbon Monoxide Alarm. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper Motor 
Control, Pt.2; Programmable Ignition Timing Module For Cars, Pt.1. 


July 1999: Build A Dog Silencer; 10H to 19.99mH Inductance Meter, 
Audio-Video Transmitter, Programmable Ignition Timing Module For 
Cars, Pt.2; XYZ Table With Stepper Motor Control, PL3. 


Augus 1999: Remote Modem Controller; Daytime Running Lights Рог 
Gars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
T Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooter. 


October 1999: Build The Railpower Model Train Controller, Pt.1; Semi- 
conductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ Table With 
Stepper Motor Control, Pt.6; introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Tree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpover Model Train Controller, Pt.2. 


December 1999: Solar Panel Regulator; PG Powerhouse (gives *12V, 
49V, +6V & +5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, PL2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 


January 2000; Spring Reerberation Module; An Audio-Video Test Gen- 
erator; Parallel Port Interface Card; Telephone Off-Hook Indicator. 


February 2000; Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; Safety Switch Checker; Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; 100W Ampfi er Module, 
Pt.1; Electronic Wind Vane With 16-LED Display; Glowplug Driver. 


May 2000: Ultra-LD Stereo Ampli er, Pt.2; LED Dice (With PIC Micro- 
controller); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge; Parallel Port VHF FM Receiver; 
Switchmode Power Supply (1.23V to 40V) Pt.1; CD Compressor. 


July 2000: Moving Message Display; Compact Fluorescent Lamp Driver; 
Musicians’ Lead Tester; Switchmode Power Supply, Pt.2. 


August 2000: Theremin; Spinner (writes messages in "thin-air"); 
Proximity Switch; Structured Cabling For Computer Networks. 


Seplember 2000: Swimming Pool Alarm; 8-Channel PC Relay Board; 
Fuel Mixture Display For Gars, Pt.1; Protoboards — The Easy Way Into 
Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer; Breath Tester; Wand-Mounted Inspec- 
tion Camera; Subwoofer For Cars; Fuel Mixture Display, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guilar 
Preampli er, Pt.1; Message Bank & Missed Call Alert; Protoboards 
— The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; White 
LED Torch; 2-Channel Guitar Preampfi er, ao Reverb); Driving 
An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To GD; The LP Doctor 
—Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2-Chan- 
nel Guitar Preampli er, Pt.3; PIC Programmer & TestBed. 


February 2001: An Easy Way To Make PC Boards; L'il Pulser Train 


Gontroller; A MIDI Interface For PCs; Build The Bass Blazer; 2-Metre 
Groundplane Antenna; LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock: Parallel Port PIC Programmer & Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


May 2001: 12V Mini Stereo Атрї er; Two White-LED Torches To Build; 
PowerPak — A Multi-Voltage Power Supply; Using Linux To Share An 
Internet Connection, Pt.1; Tweaking Windows With TweakUl. 


June 2001: Universal Battery Charger, Pt.1; Phonome — Call, Listen In & 
Switch Devices On & Off; Low-Cost Automatic Camera Switcher; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, РЕ. 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Telephone 
Timer; Pic-Toc — А Simple Alarm Clock; Fast Universal Battery Charger, 
Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Ampli er Module; 
Headlight Reminder; 40MHz 6-Digit Frequency Counter Module; A PC To 
Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s; Build An МРЗ Jukebox, Pt.1; PC-Con- 
trolled Mains Switch; Personal Noise Source For Tinnitus; Directional 
Microphone; Using Linux To Share An Internet Connection, Pt.4. 


November 2001: Ultra-LD 100V//Channel Stereo Ampli ег, PtT; Neon 
Tube Modulator For Cars; Audio/Video Distribution Атрїї er; Build A 
Short Message Recorder Player; Useful Tips For Your PC. 


December 2001: IR Transceiver For PCs; 100W/Ch Stereo Amph er, 
PL2: Pardy Lights Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap 'n'Easy Motorbike Alarm; 100W /Ghannel Stereo Атой er, 
PL.3; Build A Raucous Alarm; FAQs On The МРЗ Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver, 2.4GHz High- 
Power Audio-Video Link; Touch And/Or Remote-Controlled Light Dim- 
mer, Pt.2; Booting A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Ampli er Module; 6-Channel 
IR Remote Volume Control, Pt.1; RIAA Pre-Ampti er For Magnetic 
Cartridges; 12/24V Intelligent Solar Power Battery Charger. 


April 2002:Automatic Single-Channel Light Dimmer, Pt.1; Water Level 
Indicator; Multiple-Output Bench Power Supply; Versatile Multi-Mode 
Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002; 32-LED Knightrider; The Battery Guardian (Cuts Power When 
the Battery Voltage Drops); Stereo Headphone Ampli er; Automatic 
Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


July 2002: Telephone Headset Adaptor; Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Ampli er; Direct Conversion Receiver For Radio Amateurs, Pt.1. 


August 2002: Digital Instrumentation Software For PCs; Digital Storage 
Logic Probe; Digital Therm./Thermostat; Sound Card Interface For РС 
Test Instruments; Direct Conversion Receiver For Radio Amateurs. 


September 2002; 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Spyware — An Update. 


Oclober 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; Gable Tracer; AVR ISP Serial Programmer; 3D TV. 


November 2002: SuperGharger For NiCd/NiMH Batteries, PL; Win- 
dows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Controlled 
Timing Module; Using Linux To Share An Optus Cable Modem, Pt.1. 


December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 
Stereo FM Transmitter, Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; simple VHF FM/AM Radio; 
Using Linux To Share An Optus Gable Modem, Pt.2. 


January 2003; Receiving TV From Satellites, Pt 2; 5480 50W RMS 
Ampli er Module, Pt.1; Gear Indicator For Cars; Active 3-Way Crossover 
For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: PortaPal PA System, Pt.1; 50480 50W AMS Amphi er 
Module, Pt.2; Windows-Based EPROM Programmer, Pt.3; Using Linux 
To Share An Optus Cable Modem, Pt.4; Fun With The PICAXE, Pt.1. 


March 2003: LED Lighting For Your Саг; Peltier-Effect Tinnie Cooler; 
PortaPal PA System, Pt.2; 12V SLA Battery Float Charger; Little Dyna- 
mite Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door Minder). 


April 2003: Video-Audio Booster For Home Theatre Systems; Telephone 
Dialler For Burglar Alarms; Three PIC Programmer Kits; PICAXE, Pt.3 
(Heartbeat Simulator); Electric Shutter Release For Cameras. 


May 2003; Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator, Big Blaster Subwoofer; Printer Port 
Simulator; PICAXE, Pt.4 (Motor Controller). 


June 2003; PIGAXE, Pt.5; PICAXE-Controlled Telephone Intercom; 
PIGAXE-08 Port Expansion; Sunset Switch For Security & Garden 
Lighting; Digital Reaction Timer; Adjustable DC-DC Converter For Gars; 
Long-Range 4-Channel UHF Remote Control. 


July 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
Switch; A "Smart" Slave Flash Trigger; Programmable Continuity Tester; 
PICAXE Pt.6 — Data Communications; Updating The PIC Programmer 
& Checkerboard; RFID Tags — How They Work. 


August 2003: PC Infrared Remote Receiver (Play DVDs & MP3s On 
Your PC Via Remote Control); Digital Instrument Display For Cars, 
Рі.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PICAXE Pt.7. 


September 2003: Robot Wars; Krypton Bike Light; PIC Programmer; 
Current Clamp Meter Adapter For DMMs; PICAXE Pt.8— А Data Logger; 
Digital Instrument Display For Cars, Pt.2. 


October 2003: РС Board Design, Pt.1; JV80 Loudspeaker System; А 


Dirt Cheap, High-Current Power Supply; Low-Cost SOMHz Frequency 
Meter; Long-Range 16-Channel Remote Control System. 


November 2003: PC Board Design, Pt.2; 12AX7 Valve Audio Pream- 
рп er; Our Best Ever LED Torch; Smart Radio Modem For Місгосоп- 
ігоПегѕ: PICAXE Pt.9; Programmable PIC-Powered Timer. 


December 2003: How To Receive Weather Satellite Images; Self-Diag- 
nostics Plug For Cars; PC Board Design, Pt.3; VHF Receiver For Weather 
Satellites; Ше For Luxeon 1W Star LEDs; 5V Meter Calibration 
Standard; PIC-Based Car Battery Monitor; PICAXE Pt.10. 


January 2004; Studio 350W Power Ampli er Module, Pt.1; High-Ef- 

fi ciency Power Supply For 1W Star LEDs; Antenna & RF Preamp For 
Weather Satellites: Lapet Microphone Adaptor For PA Systems; PICAXE- 
18X 4-Channel Datalogger, Pt.1; 2.4GHZ Audio/Video Link. 


February 2004: PC Board Design, Pti; Supply Rail Monitor For PCs; 
Studio 350W Power Ampfi er Module, Pt.2; Shorted Turns Tester For 
Line Output Transformers; PICAXE-18X 4-Channel Datalogger, Pt.2. 


March 2004: PC Board Design, Pt.2; Build The QuickBrake For Increased 
Driving Safety; 3V-9V (or more) DC-DC Converter, ESR Meter Mk.2, 
Pt.i; PIGAXE-18X 4-Channel Datalogger, Pt.3. 


April 2004: PC Board Design, Pt.3; Loudspeaker Level Meter For Home 
Theatre Systems; Dog Silencer; Mixture Display For Cars; ESR Meter 
Mk.2, Pt.2; PC/PICAXE Interface For UHF Remote Control. 


May 2004: Ampli er Testing Without High-Tech Gear, Gomponent Video 
To RGB Converter; Staroower Switching Supply For Luxeon Star LEDs; 
Wireless Parallel Port; Poor Man's Metal Locator. 


June 2004: Dr Video Mk.2 Video Stabiliser; Build An RFID Security 
Module; Fridge-Door Alarm; Courtesy Light Delay For Cars; Automating 
PC Power-Up; Upgraded Software For The EPROM Programmer. 


July 2004; Silencing A palsy PG; Versatile Battery Protector; Appliance 
Energy Meter, Pt.1; A Poor Man's О Meter; Regulated Ae ole Sup- 
ply For Valve Ampfi ers; Remote Control For A Model Train Layout. 


August 2004: Video Formats: Why Bother?; VAF's New DC-X Generation 
IV Loudspeakers; Video Enhancer & Y/C Separator; Balanced Micro- 
phone Preamp; Appliance Energy Meter, Pt.2; 3-State Logic Probe. 


Seplember 2004: Voice Over IP (VoIP) For Beginners; WiFry — Cooking 
Up 2.4GHz Antennas; Bed Wetting Alert; Build a Programmable Robot; 
Another CFL Inverter. 


Oclober 2004: The Humble "Trannie" Turns 50; SMS Controller, Pt.1; 
AGB To Component Video Converter; USB Power Injector, Remote 
Controller For Garage Doors & Gates. 


November 2004: 42V Car Electrical Systems; USB-Controlled Power 
Switch (Errata Dec. 2004); Charger For Deep-Cycle 12V Batteries, Pt.1; 
Driveway Sentry; SMS Controller, Pt.2; PIGAXE IR Remote Control. 


December 2004: Build A Windmill Generator, Pt.1; 20W Ampli er 
Module; Charger For Deep-Cycle 12V Batteries, Pt.2; Solar-Powered 
Wireless Weather Station; Bidirectional Motor Speed Controller. 


January 2005; Windmill Generator, Pt.2; Build A V8 Doorbell; IR Remote 
Control Checker; 4-Minute Shower Timer, The Prawnlile; Sinom Says 
Game; VAF DC-7 Generation 4 Kit Speakers. 


February 2005: Windmill Generator, Pt.3; USB-Contralled Electro- 
cardiograph; TwinTen Stereo Ampli er; Inductance & Q-Factor Meter, 
Pt.1; A Yagi Antenna For UHF CB; $2 Battery Charger. 


March 2005: Windmill Generator, Pt.4; Sports Scoreboard, Pt.1; Swim- 
ming Pool Lap Counter; Inductance & Q-Factor Meter, Pt.2; Shielded 
Loop Antenna For AM; Cheap UV EPROM Eraser; Sending Picaxe Data 
Over 477MHz UHF CB; $10 Lathe & Drill Press Tachometer. 


April 2005: Install Your Own In-Car Video тм Monitor); Build 
A MIDI Theremin, Pt.1; Bass Extender For Hi. Systems; Sports Score- 
board, Pt.2; SMS Controller Add-Ons; А $5 Variable Power Supply. 


May 2005: Getting Into Wi-Fi, Pt.1; Build A 45-Second Voice Recorder; 
Wireless Microphone/Audio Link; MIDI Theremin, Pt.2; Sports Score- 
board, Pt.3; Automatic Stopwatch Timer. 


June 2005: Wi-Fi, Pt.2: The Mesmeriser LED Clock; Coolmaster Fridge/ 
Freezer Temperature Controller, Alternative Power Regular; PICAXE 
Colour Recognition System; AVR200 Single Board Gomputer, Pt.1. 


July 2005: Getting Into Wi-Fi, PL3; Rernote-Controlled Automatic Lamp 
Dimmer; Lead-Acid Battery Zapper; Serial Stepper Motor Controller; 
AVR200 Single Board Computer, Pt.2; Salvaging & Using Thermostats; 
Unwired Modems & External Antennas; РІСАХЕ in Schools, Pt.3. 


August 2005: Mudlark A205 Valve Stereo Ampli ег, Pt.1; Programmable 
Flexitimer; Carbon Monoxide Alert; Serial LCD Driver; Enhanced Sports 
Scoreboard; Salvaging Washing Maching Pressure Switches. 


Septemher 2005: Build Your Own Seismograph; Bilge Sniffer For Boats; 
VoIP Analog Phone Adaptor; Mudlark A205 Valve Stereo Ampli er, 
Pt.2; PIGAXE in Schools, PLA. 


October 2005: A Look At Google Earth; Dead Simple USB Breakout Box; 
Studio Series Stereo Preampfi er, Pt.1; Video Reading Aid For Vision 
Impaired People; Simple Alcohol Level Meter; Ceiling Fan Timer. 


November 2005: Good Quality Car Sound On The Cheap; Pt.1; Microbric 
—Robotics For Everyone; РІСАХЕ In Schools, Pt.5; Studio Series Stereo 
Headphone Amphi er; Build A MIDI Drum Kit, Pt.1; Serial 1/0 Controller 
& Analog Sampler; Delta XLO2 Tower Loudspeaker System. 


December 2005: Good Quality Car Sound On The Cheap; Pt.2; Building 
The Ultimate Jukebox, Pt.1; Universal High-Energy Ignition System, 
Pt.1; Remote LED Annunciator For Queue Control; Build A MIDI Drum 
Kit, Pt.2; 433MHz Wireless Data Communication. 


Ud IGGGGLUÓLLULILLLLELE£LIZLIIDELEEEEELELLLLTIZZZZZECLI£CDEELILLLIEEEIECEEEELLLNZESISLEEEEE 


PLEASE NOTE: issues not listed have sold out. All other issues are in 
stock. We can supply photostat copies from sold-out issues for $8.80 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to date can be 
downloaded free from our web site: www.slliconchlp.com.au 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 


and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 
send an email to silchip@siliconchip. Е 


Garage door 


indicator wanted 


Do you have a design for a garage 
door monitor which would transmit 
the state of the door to an indicator in 
the house? I have seen a commercial 
design which mounts a reflector on 
the door and then sends an infrared 
beam to that reflector. It has a radio 
link to the house-mounted indicator. 
(K. A., Sale, Vic). 
€ We do not have a suitable design 
although it would probably be possible 
to adapt the 4-channel UHF remote 
switch using latched outputs on the 
decoder. This was published in the 
July 2002 issue. 


Recording LPs 
onto CDs 


Have you ever published a circuit 
for a cheap phono preamp to connect 
to a computer using the computer's 
12V supply and maybe an LM833. 
This would enable you to record old 
records onto HDD and burn MP3 CDs 
— all for under $10. 

I think a lot of people have old 
records that they would like to transfer 
to CD anda cheap preamp powered by 


the computer power supply would be 
an alternative. (R. B., via email). 

€ Have a look at our RIAA Pream- 
plifier for Magnetic Cartridges in the 
March 2002 issue. This uses a total 
supply voltage of 30V (ie, +15У, -15V) 
to get good overload margin from the 
preamp. It is not possible to get a suf- 
ficient overload margin from an RIAA 
preamp using only a 12V supply. 


Double-heading with 
the Li’l Pulser 


I have seen part of the article on 
“Li'l Pulser Train controller" (SILICON 
CHIP, February 2001). It may do the job 
I want but I would like to know if it is 
capable of running more than one loco 
(up to three). Also, where can I get a 
kit if one is available or a PC board? 
(R. H., via email). 
® Thespecified power supply is rated 
at 1A, so it depends on how much 
your locos draw. It should cope with 
at least two. 

If you use a bigger power supply 
and mount the Mosfet on a bigger 
heatsink, the circuit can deliver a lot 
more power and so you could hook up 
more locos. However, it is generally 
advisable to use identical locos when 


Т ДЕППИ ДӘЛ ИША 


I have already purchased a kit 
for the new version of the Elec- 
tronic Ignition, as featured in the 
December 2005 issue. I am pleased 
that you have achieved a reduction 
in the coil current (coil heating) 
because the application I have in 
mind (a motorcycle restoration) has 
"delicate" coil hardware and excess 
heating has resulted in dead coils. 
It is a 6V motorcycle and coils for 
these are getting hard to source. 

This brings me to my first ques- 
tion: could this project be used for 
a 6V application? Would this new 
version be more frugal in the watts 
department and would it function 
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on a (kick-start) motorcycle with 
only a 6V supply? 

Finally, I was disappointed to 

note that there has been no reduc- 
tion in the size of the case. There 
simply isn't room on a modern (post 
1960) motorcycle for a large diecast 
box! With the reduction achieved in 
coil current, couldn't some reduc- 
tion in box size be achieved? (R. J., 
via email). 
ө The new ignition system will 
work on a 6V battery. And you 
could use a box smaller in height, 
provided the power transistor was 
mounted horizontally inside the 
case. 


"double-heading" otherwise one loco 
will try to do the lion's share and will 
end up spinning its wheels. The kit is 
available from Jaycar (Cat. KC-5304). 


High-power ultrasonic 


pigeon deterrent 


We need to amplify ultrasonic sig- 
nals to over 100dB. I plan on using 
a Stamp 2 module to generate the 
signals and feed them to your Studio 
350 Amplifier. We want to generate 
these frequencies to repel seagulls and 
pigeons from factory roofs. 

We have done our tests and believe 
we know what sequence of frequencies 
is required. They range from 15-30kHz. 
We need to connect up to 40 tweeters 
(Jaycar Cat. CT-1912), all with 100m of 
cable to a central box which includes 
the microcontroller and amplifier. 

A salesperson at Jaycar Electronics 
said the Studio 350 will handle fre- 
quencies up to 60kHz so I presumed 
it would be good enough to amplify 
the frequencies generated from my mi- 
crocontroller. What type of PA would 
you recommend I need to interface to 
the amplifier to achieve this? (V. J., St 
Albans, NSW). 
€ Unfortunately, your scheme won't 
work. For a start, the Studio 350 is 
not suitable for high power delivery 
at supersonic frequencies. Its output 
filter will burn out and the output 
transistors will all overheat. It would 
need a substantial re-design to make 
it suitable. 

Second, it could not drive 40 tweet- 
ers, or anything like that number, and 
that particularly applies ifthe tweeters 
you propose to use are piezoelectric. 
This is because piezo tweeters are 
capacitive and therefore their im- 
pedance is very low at supersonic 
frequencies. 

We do not know of any amplifier 
design which will deliver its rated 
power at 30kHz, let alone 60kHz. 
While typical audio amplifiers may 
have a frequency response to 100kHz 
and beyond, their power response is. 
typically not much beyond 20kHz. 


siliconchip.com.au 


You would need an amplifier specially 
designed to drive piezo electric trans- 
ducers, as in high-power ultrasonic 
cleaning baths. 

Ultimately, you would probably 
be better off using a very high power 
frequency-modulated oscillator, with 
transformer coupling to the tweeters. 
We have used a similar approach in 
past projects to discourage dogs from 
barking: (1) Woofer Stopper Mk2, 
February 1996; (2) Dog Silencer, July 
1999; and (3) Dog Silencer Mk2, April 
2004. 

We can supply these articles at $8.80 
each, including postage. You could 
take the same approach but at a much 
higher power level. The circuits all 
use power Mosfets in the output so 
it would be possible to increase the 
power substantially by using more 
Mosfets but the gate drive circuits 
would also have to be considerably 
beefed up. 

The transformer would be a spe- 
cially wound job. We suggest you 
contact Harbuch Electronics. Phone 
(02) 9476 5854. 


Where to obtain 
240VAC-rated resistors 


A number of your projects use 
240VAC-rated resistors (eg, Philips 
VR25 1.2МО). I have not been able to 
find a supplier for these type of resis- 
tors. Could you advise of any known 
retailers, especially in the Canberra 
region? (I. F., via email). 
€ VR25 resistors (0.25W, 1150VAC 
rated) are available from Farnell, 
phone 1300 361 005 or browse to 
www.farnellinone.com.au. The stock 
number for a 1.2MQ resistor is 341629 
or 9477152, while a 1.5MQ resistor as 
used in the Fan Timer (SILICON CHIP, 
October 2005) has a stock number of 
341630 or 9477160. 


Multiple message mode 


for voice recorder 


I purchased the Voice Recorder kit 
(SILICON CHIP, May 2005) and it op- 
erates in single message mode with 
no faults. I have now programmed 
the module to run in random access 
mode for eight fixed messages, having 
installed the extra pushbuttons which 
now become the record/start play for 
each message. I have not been able to 
work out how to record the individual 
messages though. 
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Triac) Failure)in\USB)Powerboard 


[built two of USB-activated pow- 
erboards (SILICON CHIP, November 
2004) and they worked fine for a 
while. The Triac in both units then 
failed short-circuit between pins 1 & 
2 and powers the board at all times, 
even when the computer is off. 

I measured the worst-case cur- 
rent draw of my three peripherals 
— a small desk fan, scanner and 
printer — at 0.1A, 0.2A and 2.4A, 
respectively. This appears well 
within the 3A limit for the board. I 
replaced the Triac in one unit with 
a BT136 600E, which is the same 
as was supplied in the Jaycar kit. 
This too failed after four days, in the 
same manner as the original. 

I referred to the parts list in the 
Jaycar instructions and note that 
it calls for a BT136 6A 500V unit 
but the parts layout lists a BT136F. 
My perusal of the specifications of 
both online seem to show they are 
compatible. Should I be using a 
BT136F, a small heatsink or are my 
peripherals too close to the current 
limit? (F. W., via email). 
€ There is not much difference 
between the BT137F-600 Triac 
which we originally specified and 


Could you please advise me how to 
do this? (M. L, via email). 
€ In addition to adding the extra 
pushbutton switches to trigger each 
of the eight message areas individu- 
ally for random-access operation, you 
also need to switch the RE-bar (record 
enable) input of the HK828 chip (pin 
27) high for recording mode and low 
for playback mode. If you do this, you 
should find that it works correctly. 


After-market chip 
for Land Rover 


I am considering installing an after- 
market computer chip in a Land Rover 
Discovery. Can you tell me whether 
this is a safe modification and is a plug- 
in unit better than making changes to 
the settings in the ECU? (N. W., via 
email). 
€ We are not in a position to make 
recommendations concerning ECU 
chips for cars. However, unless the 
chip has been specifically tailored for 


the BT136F-600 device which we 
understand Jaycar have supplied 
in their kits. The main difference 
is that the BT137F has higher RMS 
and peak non-repetitive current 
ratings — 8A and 55A respectively 
versus the 4A and 25А ratings for 
the BT136F. 

As you suggest, these differences 
shouldn't normally make much 
difference in the USB Powerboard 
project, because the average load 
current should be below 3A anyway 
and the peak currents shouldn't 
even reach 25A. 

You don't advise in your email 
where you are operating your own 
unit but if it's in the country, your 
power lines may be subject to fairly 
severe "spikes" due to lightning 
strikes, etc. Perhaps these could 
have caused the damage. 

We suggest that you try replacing 
the damaged Triacs with BT137F- 
600 or even BT137F-800 devices if 
you can get them, to make the units 
more "rugged". It might also be a 
good idea to feed your computer 
and the USB powerboard through 
a power line filter and surge sup- 
pressor unit. 


your vehicle, it is unlikely to provide 
any improvements to the engine. 

If you want a tailored system, you 
will be best served by a workshop team 
who can dyno tune the engine and alter 
the code within the ECU. Any over- 
the-counter chips that simply plug 
into the ECU cannot be guaranteed to 
provide any improvements and may 
cause engine damage. 


Unmute for 
portable PA 


I have built two PortaPAL PA kits 
(SILICON CHIP, February & March 2003) 
which work well and are good value 
for money. I would like to be able to 
bypass the “Mute” stage during a live 
performance, to prevent the truncation 
of the first few seconds of a song. 

Isit possible to do this and if so, how 
can I go about it? (D. R., via email). 

e Pin 4 ofIC9 (TDA1562Q) should be 
tied to +12V to disable the muting. The 
connection.to pin 7 of IC6b should be 
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Have you ever produced, intend 
to produce or would consider 
producing a mobile phone jammer 
(if this is possible)? I work in a 
customer service field and there is 
nothing more frustrating than the 
rude customer who comes up to 
the counter while talking on their 
mobile phone, or indeed even takes 
a call at the counter and expects you 
and all those behind them to wait 
while they complete their call. 

[see this happening with increas- 
ing regularity, not only at my place 
of work but also at the supermarket, 
bank, post office, and anywhere else 
I find I need to queue. 

It would ideally be a low-pow- 
ered unit that could be concealed 


broken when doing this. A single-pole 
double-throw (SPDT) switch could be 
used with the wiper of the switch con- 
necting to pin 4 of IC9. Connect +12V 
to one side of the switch and pin 7 of 
IC6b to the other side. 

There is a link on the PC board be- 
tween IC7 and IC8 that connects pin 
4 of IC9 to pin 7 of IC6b. This can be 
cut to enable the switch connection, 
while +12V can be obtained at pin 7 
of IC8. 


What are impedance 


protected motors? 


What does "Impedance Protected" 
mean? The statement "Impedance 
Protected" appears on a new in-line 
ventilation 240V fan Iam using. Iknow 
it's an induction motor type, so I guess 


on your person, with a range of 
about two metres or so, and able to 
be left on all day so it affected all 
phones within range and prevented 
then from ringing in the first place, 
or caused them to drop out as they 
were brought into range. (T. L., via 
email). 
€ You want a "cone of silence", 
don't you? We doubt whether there 
is any low-power jamming device 
which would be effective on a 
mobile phone (and if there was, it 
would be illegal). As you know, two 
or more mobile phones can be used 
in fairly close proximity without 
interference to each other. 

People who behave like that are 
very annoying though! 


it has something to do with protecting 
the motor's windings. ButIdon'tknow 
how, what or why. 

I have asked my father this, as he's 
a Visiting Professor Of Faculty Of 
Engineering. He doesn't know either, 
which is strange. Perhaps you can 
answer this interesting question. (A. 
B., via email). 
€ Impedance protection prevents 
motor burnout if the fan is jammed. It 
is achieved by having high resistance 
windings, normally in a shaded-pole 
motor, 


IR train detector 


needs pulsed signal 


I have made several attempts to 
construct an IR train detector for my 
model train. I have found circuits in 


WARNING! 


my model rail books dating back 10 
years. I have also bought kits, some 
too expensive to duplicate and others 
where the parts are not clearly marked 
or the provider will not tell me the 
component values. 

The circuit I have sent to you is the 
easiest one I have found but the LED 
is on all the time when I apply 12V 
filtered DC. I have tried changing the 
value of R1 downwards and have also 
tried D1 and Q1 from different sources 
to no avail. 

Could you help me out here? I am 
a novice electronics user, although I 
have had previous success with other 
circuits. (G. J., via email). 

ө Weareunableto assist with trouble- 
shooting of circuits not published by 
us. We have not published an IR train 
detector but would suggest that you 
could base one on the infrared light 
beam relay in the December 1991 issue 
or the Infrared Sentry in the April 1999 
issue. Both circuits use a pulsed IR 
signal — any other approach is futile. 


Projects suitable for 


diesel vehicles 


Are the projects described in “Per- 
formance Electronics for Cars" suitable 
for diesel vehicles? I bought the book 
so that I could build the Intelligent 
Turbo Timer device for my vehicle 
which is a turbo diesel. What other 
projects in the book are applicable to 
diesels? (G. B., via email). 
€ Most of the projects are applicable 
to diesels. These include the timer, 
the frequency, temperature and volt- 
age switches, speedo corrector and 
thermometer. The adjusters may or 
may not be applicable, depending on 
the type of engine management in the 
diesel vehicle. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. 

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. 
When working on these projects use extreme care to ensure that you do not accidentally come into contact with 
mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages 
or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any 
liability for damages should anyone be killed or injured while working on a project or circuit described in any issue 
of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON 
CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip- 
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant 


government regulations and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 


applicable. 
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Inductance & Q-factor Meter (Feb- 
ruary & March 2005): an update 
for the AT90S2313 microcontroller 
firmware (v1.1) is now available 
from our website. The update in- 
corporates two major changes from 
the initial release, which are: (1) 
the meter now reads up to 10mH 
as originally described; and (2) the 
meter indicates when both Land Q 
values are out of bounds (indicated 
by the letter “E” on the display). 

In addition, to improve meter per- 
formance when measuring certain 
combinations of L & Q, install two 
pairs of series diodes in parallel 
with the test terminals, as shown in 
the accompanying circuit diagram. 
The diodes can be fitted on the cop- 
per side of the PC board (see photo) 
and must be 1N4148 small-signal 
types. The diodes act as dampers, 
serving to lower the peak of the 
ringing waveform to below 1.2V as 
quickly as possible. 

The author also offers the follow- 
ing additional information on the 
meter’s operation in regard to out- 
of-bounds detection and display: 

The meter measures frequency 
and decay constant, so L and Q 
are derived quantities. This means 
that a Q value will be out of bounds 
when the meter can not acquire 


IO Controller, November 2005: 
the PC board pattern erroneously 
connects the positive lead of the 
220uF supply-rail filter capacitor 
to the anode of diode D1. It should 
instead go to D1's cathode. The 
circuit diagram on page 73 (Fig.3) 
of November 2005 is correct. 

While the circuit will still work 
in this configuration, there is no 
reverse polarity protection for the 
220uF capacitor if the power sup- 
ply is connected the wrong way 
around. The solution is to mount 
the 220uF capacitor as shown in 
the accompanying diagram. This 
involves drilling a small hole in the 
PC board at the indicated location, 
to accept the capacitor's positive 
lead. This lead is then be bent flat 
against the PC board and soldered 
to D1's adjacent cathode pad. 
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UNDER 


sufficient periods of oscillatory 
decay to reliably calculate a decay 
constant. This can occur for one of 
three reasons: (1) the Q is too low; 
(2) the Q is too high, so that negli- 
gible decay is observed on the scale 
of several hundred oscillations; 
or (3) the decay occurs on a very 
large time scale outside the range 
of the meter (this can occur when 
the measured frequency drops to 
several tens of kilohertz). 

Note that an out-of-bounds Q 
does not automatically indicate 
that L and F are also unobtainable. 
These parameters will continue to 
be displayed, although their preci- 
sion generally drops to around 10- 
2096 of nominal. If no stable value 
for F can be had, then the L and F 
displays will blank out and a sole 
"E" will show in the Q position. 


EXTRA HOLE DRILLED IN BOARD FOR POSITIVE 
LEAD OF ELECTRO. BEND THIS LEAD FLAT 
AGAINST PC BOARD & SOLDER ТО D1’s CATHODE 


+, 
" Y 


s 


Note that only early kit versions 
should need this modification, as 
later kit versions will be supplied 
with a corrected PC board. Check 
your supplied PC board carefully 


Constructors should also be aware 
that LC circuits can have parasitic 
oscillations. If these are large, they 
can register as an incorrect value 
for L. 

This occurs because some induc- 
tors can not be well approximated 
by a simple theoretical L, so there 
is no unique answer to "what is the 
value of this inductor?". Neverthe- 
less, the value derived from the 
frequency of oscillation with a given 
capacitor is a perfectly legitimate 
result, though if one were to make 
measurements at other frequencies, 
or use V = L x dI/dt to get L, а dif- 
ferent answer could be obtained. In 
other words, some thought must be 
given to the details of the measure- 
ment, rather than relying solely on 
the instrument to produce the magic 
number! 


to see if the modification is neces- 
sary. 

In addition, there was a bug in 
the Windows interface software that 
prevented the input values from be- 
ing displayed on machines running 
Windows XP. This has now been 
corrected and the revised software 
posted on our website. 


Universal High-Energy Ignition 
System, December 2005: there are 
several errors in the parts list pub- 
lished in Pt.1. In the main section, 
there should be three (not two) 
100LF capacitors, the LM2940CT- 
5 regulator should be designated 
REG1 and there should be three (not 
two) crimp eyelets. In addition, the 
220 resistor listed under the "Opti- 
cal Pickup Version" heading should 
in fact be 22kQ. 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


FOR SALE 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 


SUPERBRIGHT LEDS from just 15 
cents each, including new wide angle 
range! 12 volt LED lightbars, great for 
solar/camping. Nixie tubes and nixie 
clock kits. Lots of other stuff, and always 
more items being added. New webshop 
now online! www.ledsales.com.au 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales @ rcsradio. 
com.au, www.rcsradio.com.au 


USB KITS: Gas Sensors (CO, LPG, 
Alcohol), GPIB Interface, Thermostat 
Tester, LCD Module Interface, Stepper 
Motor Controller, PIO Interface, DTMF 


e Ceiling Antennas 
e Low-loss 500 cable 
* Connectors 
* Pigtails 
е Access Points 
е Masts 
e Amplifiers 
ө Power-over-Ethernet 
_ $ External Enclosures — 


* Everything you need for WiFi! | 
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Transceiver, Thermometer, DDS HF 
Generator, Compass, 4 Channel Volt- 
meter, I/O Relay Card, USB ма Lab- 
VIEW. Also available: Digital Oscillo- 
Scope, Temperature Loggers, VHF 
Heceivers and USB ActiveX (and 
USBDOS.exe file) to control our kits 
from your own application. wwW.ar.com. 
au/-softmark 


SMD COMPONENTS: 1 Watt SMD 
LEDs & specials. Go to www.lazer. 
com.au. 


ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: Han- 
Чез the 89Cx051, 89C5x, 89Sxx in 
both DIP and PLCC44 and some AVR's, 
most 8-pin EEPROMS. Includes socket 
for serial ISP cable. $220, $11 p&p. 
SOIC adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web-site. Credit cards 
accepted. GRANTRONICS PTY LTD, 
PO Box 275, Wentworthville 2145. (02) 


TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489.00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 

Digital verniers: 150mm $55.00, 200mm $65.00 

(02) 6281 5660 
0412269707 


59 Gilmore Crescent 
Garran ACT 2605 


9896 7150 or http://www.grantronics. 
com.au 


MORE CONTROL SOLUTIONS for you: 
Tachometer Panel Meter Display: Fully 
programmable — you can monitor engine 
speeds & other frequency sources. 

RF Coax Adaptor Kit: 40 piece gold 
plated adaptor kit for N, F, BNC etc 
connectors. 

Stepper Motors: we have a selection 
of Stepper motors for hobby and high 
torque CNC applications. 

DC Motors for both hobby and high 
torque applications. 

DC, Stepper & Servo Motor controller 
kits. 

Labjack Ethernet/USB Data Acq- 
uisition Module: features 14 16-bit 
analog inputs, 23 digital I/O, 2 analog 
outputs and 2 high-speed counters. Free 
software, Labview driver and ActiveX 
component. 

Counter and Timers: 7-digit and 10- 
year battery operated. 

Multi Function Timer and Cyclic Timer 
/Pulse Generator. 

Proximity sensors: industrial grade. 
Photoelectric sensors: up to 15 metres. 
Serial & Parallel port relay controller 
cards. 

Pump and Тир Alarm Controller card. 
Duty-Standby operation. 

PIC MicroProgrammers: serial and 
USB port operated. 

2,4 & 8 Relay Cards: suitable for TTL 
and Open Collector Outputs. 

Switch Mode, Battery Chargers and 
DC-DC converters. 

Full details and credit card ordering 
available at www.oceancontrols.com. 
au Helping to put you in control. 


WEATHER STATIONS: windspeed & 


VIDEO - AUDIO - VGA 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


See products and download pricelist at www.questronix.com.a products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 


Come co the 
specialists Н ПРОТА 


email: questav@questronix.com.au 


WWW.siliconchip.com.au 


pete Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 
10kHz frequency separation 
Size: 55 x 23 x 20mm 
Weight: 25gm 
Modular Construction 
Price: $A129.50 with crystal 


Crane Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


(S PEAKERB!TS) 


00000 


Foam surrounds, voice coils, cones and more 
Original parts for Dynaudio;Tannoy and others 
Expert speaker repairs- 20 years experience 
Australian agents for OOfON products 
Trade welcome - email for your user ID 
Phone (03) 9647 7000 


speakerbits.com.au 


direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by government departments, farmers, 
pilots and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


S-Video ... Video... Audio... VGA 
distribution amps, splitters, standards 
converters, tbc's, switchers, cables, etc, 
& price list: www.questronix.com.au 


NEED AN INEXPENSIVE CONTROL- 
LERTO AUTOMATEYOUR PROJECT? 
One you can make yourself? Check out 


www. siliconchip.com.au 


WANTED 


OLD TRANSMITTING 
VALVES 


* Working or not working 

* Preferably 150 to 280mm 
in length 

* Required for exhibition 
purposes ONLY 


Please contact Maree at Jaycar 
on *02 9741 8555 or via email 
mmazzoni@jaycar.com.au 


ASIN 


Best high end DIY audio kits 
on the planet! 
www.aksaonline.com 


Fax a copy of 
this ad and 


and get started... 


receive a 
From 5% discount 


$295' on your order! 


Dynamic C 
Feature rich, compiler, editor & debugger 


M340 Г 
ig with royalty free TCP/IP stack 
* Prices exclude GST and delivery charges. 


DOMINION 7~" Tel: + 61 2 9906 6988 


„ Fax: + 61 2 9906 7145 


скы! ку „о 
EMBLDDEO TECHNOLOGIES 


www.dominion.net.au 


You have the Слсий - We can Package it? 


Printed Circuit Boards - ^ Call Mike for PCB Layoul 
Prototyping, Small Runs 
and Produclion Runs 


Product & Panel Labelling - Call Martin for Full. Colour on 
Clear, White, Brushed 
Aluminium, or Gotd Label 


FACTORY 3 / 26 STAFFORD STREET 
HUNTINGDALE 3166 


Tel: (03) 9 562 7030 Fax: (03) 9 562 7040 
e-mall: pchsgalphalink.com.au 


ULTRAsmart’s inexpensive, easy-to-use 
microLOGIC software coupled with 
Dick Smith Electronics' K-2805 parallel 
port interface kit, and run them on an 
old PC. FREE demo software at WWW. 
ultrasmart.org 


DVD/VHS NATIONAL VINTAGE RADI- 
OFEST SEPT 2005: fantastic footage of 
our national radio heritage, a hilarious 
dinner, the late great Ray Kelly. $25 P&P 
cheque, d/deposit, BILBY VIDEO (02) 
6238 1472. 


Laceys.tv 


IM 


42 Brunel Rd Seaford VIC 3198 
Tel (03) 9776 9222 web:www.laceys.tv 
also Sydney, CoffsHarbour, Ulverstone 


TV reception in your 
home is now affordable. 
Send for your free info 
pack containing equip- 
ment catalog, satellite 
lists, ete or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 
Brookvale, NSW 2100. _ 
Tel: 02 9939 4377 or 9939 4378. 


CLEVERSCOPE 

USB OSCILLOSCOPES 
100MSa/s 10bits each channel 
4M samples per input 


Spectrum analyser 
Windows 98/Me/NT/2k/XP 
GRANTRONICS PTY LTD 


PO Box 275, Wentworthville. 2145. 
Ph: 02 9896 7150 


www.grantronics.com.au 


Importer Direct Sale 


New American technology, polycrystalline solar panels, 
super long service life, high-efficiency output, compact 
and light, just 34 x 36cm and 1.58kg. Full weather-proof 
aluminium frame and tempered glass. Rated 10W, 12V, 
0.824; can charge 12V battery in virtually any climate. Brand 
new, limited stock. $159. Free post delivery. 

Ausino Pty Ltd, 129 Mcewan Rd, Heidelberg West, Vic 3061, 
Tel: (03) 9459 6011; Email: ausino99 G optusnet.com.au 
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Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. биг aggressive expansion 
programme has resulted in the need for dedicated 
Ш to join our team to assist us in achieving our 
goals, 


Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 
competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Send to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
Р.О. Box 6424 Silverwater NSW 1811 

Email: jabs@jaycar.com.au 


We pride ourselves on the technical knowledge of our 
staff. Do you think that the following statements describe 
you? Please puta tick in the boxes that do: 


O Knowledge of electronics, particularly at component level, 

O Assemble projects or kits yourself tor car, computer, audio, etc. 

C Have empathy with others who have the same interest as you. 

С May have worked in some retail already (not obligatory). 

С Have energy, enthusiasm and a personality that enjoys 
helping people. 

С] Appreciates an opportunity for future advancement. 

Г] Have an eye for detail. 


Jaycar Electronics is an equal opportunity employer and 
actively promotes staff from within the organisation. 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low pum 
с 1 offs to any quantity 7 
Artwork design if required A 
ч o о Call for obligation free quote..¢ d & a 
5 INSTANT PCBs, POBox ye Avalon 2107 о [< 

Ph (0 7 2)9974 549 


WANTED 


WANTED: EARLY HIFIs, AMPLIFIERS, 
Speakers, Turntables, Valves, Books, 
Quad, Leak, Pye, Lowther, Ortofon, 
SME, Western Electric, Altec, Marantz, 
McIntosh, Goodmans, Wharfedale, 
Tannoy, radio and wireless. Collector/ 
Hobbyist will pay cash. (07) 5471 1062. 
johnmurt @ highprofile.com.au 


ANNOUNCEMENTS 


gear in the flea market. Exhibits by clubs 
and groups with interests ranging from 
vintage radio, packet radio, scanning, 
amateur TV and satellite www.ccarc. 
org.au Ph (02) 4340 2500. 


KIT ASSEMBLY 


CENTRAL COAST FIELD DAY: Sunday 
NEVILLE WALKER KIT ASSEMBLY 


19th Feb. Don’t miss Australia's biggest 
Amateur Radio exhibition and sale of 
new and used radio and communica- 
tions equipment at Wyong Race Course, 
just 1 hour north from Sydney. Gates 
open 8.30am. Special Field Day bar- 


& REPAIR: 

€ Australia wide service 

€ Small production runs 

e Specialist *one-off" applications 
Phone Neville Walker (07) 3857 2752 


gains from traders and tons of disposals Email: flashdog @ optusnet.com.au 
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| CLASSIFIED ADVERTISING RATES: $22.00 (incl. GST) for up to 20 words plus [ 
66 cents for each additional word; display ads: $36.00 (incl. GST) per column 
| centimetre (max. 10cm). Closing date: five weeks prior to month of sale. | 
| Тогип your classified ad, print it clearly on а separate sheet of paper, fill out the | 
form & send it with your cheque or credit card details to: Silicon Chip Classifieds, 
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Advertising Index 


555 Electronics 

Alternative Technology Assoc ...100 
Altronics 

Aspen Amplifiers 

Ausino Pty Ltd 

Av-Comm 

BitScope Designs 

Conference Plus 


Dominion Electronics 
Eco Watch 


Furzy Electronics 
Grantronics 


JED Microprocessors 

Laceys TV 

Microbric 

Microgram Computers 
MicroZed Computers 

MiMar Hesources 


Oatley Electronics 
Ocean Controls 


Silicon Chip Back Issues... 112-113 
Silicon Chip Bookshop 

Silicon Chip Subscriptions 
Silvertone Electronics 

Siomar Batteries 

Speakerbits 

Taig Machinery 


Telelink 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 

RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 


www.siliconchip.com.au 


